I 

WORLD INTELLECTUAL PROPERTY ORGANIZATION 
International Bureau 




PCT 

TTMTRRNATIONAL APPUCATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCX) 



(51) International Patent Classification $ : 
A61K 31/17 



Al 



(11) Interna ti nal Publication Number: WO 96/25157 

(43) International Publication Date: 22 August 1996 (22.08.96) 



(21) International Application Number: PCT/US96702260 

(22) International Filing Date: 16 February 1996 (16.02.96) 



(30) Priority Data: 

08/390.260 



(60) Parent Application or Grant 
(63) Related by Continuation 
US 

Filed on 



17 February 1995 (17.02.95) US 



08/390,260 (CIP) 
17 February 1995 (17.02.95) 



f71> Applicant (for all designated States except US): SMTTHKLINE 
BEECHAM CORPORATION [US/US]; Corporate Intellec- 
tual Property, UW2220. 709 Swedeland Road, P.O. Box 
1539, King of Prussia, PA 19406-0939 (US). 

C75) KSrVA^Ucants (for US only): WIDDOWSON, Kather- 
ine, Louisa [CA/US]; 1047 Old Valley Forge Road, King of 
Prussia, PA 19406 (US). VEBER, Daniel, Frank [US/US]; 
290 Batleson Road. Ambler, PA 19002 (US). JUREWICZ. 
Anthony, Joseph [US/US]; 523 Fruit Farm Road, Royers- 
ford, PA 19468 (US). RUTLEDGE, Melvin, Oarence, Jr. 
[US/US]; 2148 Schultz Road, Lansdale, PA 19446 (US). 



HERTZBERG. Robert, Philip [US/US]; 121 Longfields 
Way. Downingtown, PA 19335 (US). 

f741A«ents: DINNER, Dara, L. et al.; SmithKline Beecham 
Corporation, Corporate Intellectual Property. UW2220, 709 
Swedeland Road, P.O. Box 1539, King of Prussia, PA 
19406-0939 (US). 



(81) Designated States: JP. US, European patent (AT, BE, CH, DE. 
DkTeS.FR.GB,GR,IE.IT.LU,N1C,NL,PT, SE). 



Published 

With international search report. 
With amended claims. 



(54) Title: IL-8 RECEPTOR ANTAGONISTS 
(57) Abstract 

This invention relates to the novel use of phenyl ureas in the 
(IL-8). 



treatment of disease states mediated by the chemokine. Interleukin-8 



FOR THE PURPOSES OF INFORMATION ONLY 



Codes used to identify States party to the PCT on the front pages of pamphlets publishing international 
applications under the PCT. 



AM 


Armenia 


GB 


United Kingdom 


MW 


Malawi 


AT 


Austria 


GE 


Georgia 


MX 


Mexico 


AU 


Australia 


GN 


Guinea 


NE 


Niger 


SB 


Barbados 


GR 


Greece 


NL 


Netherlands 


BE 


Belgium 


HU 


Hungary 


NO 


Norway 


BF 


Burkina Faso 


IE 


Ireland 


NZ 


New Zealand 


BG 


Bulgaria 


IT 


Italy 


PL 


Poland 


BJ 


Benin 


JP 


Japan 


PT 


Portugal 


BR 


Brazil 


KE 


Kenya 


RO 


Romania 


BY 


Belarus 


KG 


Kyrgystan 


RU 


Russian Federation 


CA 


Canada 


KP 


Democratic People's Republic 


SD 


Sudan ' 


CF 


Centra] African Republic 




of Korea 


SE 


Sweden 


CG 


Congo 


KR 


Republic of Korea 


5G 


Singapore 


CH 


Switzerland 


KZ 


Kazakhstan 


SI 


Slovenia 


CI 


Cote d lvoite 


LI 


Liechtenstein 


SK 


Slovakia 


CM 


Cameroon 


LK 


Sri Lanka 


SN 


Senega] 


CN 


China 


LR 


Liberia 


sz 


Swaziland 


cs 


Chechoslovakia 


LT 


Lithuania 


TD 


Chad 


cz 


Czech Republic 


LU 


Luxembourg 


TC 


Togo 


OE 


Germany 


LV 


Latvia 


TJ 


Tajikistan 


DK 


Denmark 


MC 


Monaco 


TT 


Trinidad and Tobago 


EE 


Estonia 


MD 


Republic of Moldova 


UA 


Ukraine 


E5 


Spain 


MG 


Madagascar 


UG 


Uganda 


FI 


Finland 


ML 


Mali 


US 


United States of America 


FR 


France 


MN 


Mongolia 


uz 


Uzbekistan 


GA 


Gabon 


MR 


Mauritania 


VN 


Viet Nam 



WO 96/2S1S7 



PCF/US96/02260 



IL-8 RECEPTOR ANTAGONISTS 

FHELB OF THE INVENTION 

This invention relates to a novel group of phenyl urea compounds, processes for the 
preparation thereof, the use thereof in treating IL-8. GROa. GROp. GROyand NAP-2 
mediated diseases and pharmaceutical compositions for use in such therapy. 

BACKGROUND OF THE INVENTllON 

Many different names have been applied to Interleukin-8 (IL-8). such as neutrophil 
attractant/activation protein- 1 (NAP- 1 ), monocyte derived neutrophil chemotactic factor 
(MDNCF), neutrophil activating factor (NAF). and T-cell lymphocyte chemotactic factor. 
Interleukin-8 is a chemoattractant for neutrophils, basophils, and a subset of T-cells. It is 
produced by a majority of nucleated cells including macrophages, fibroblasts, endothelial and 
epithelial cells exposed to TNF, IL- la, IL-ip or LPS, and by neutrophils themselves when 
exposed to LPS or chemotactic factors such as FMLP. M. Baggiolini et aL J.JTHn. Invest. 
M, 1045 (1989): J. Schroder et al, J, KmmMIWl, I39 % 3474 (1987) and J. Immunol. 144 . 
2223 (1990) : Strieter. et al. Science 24V 1467 ( 1989) and J. Biol. Chem 264 10621 
(1989); Cassatella et al, J. Immunol 148 . 3216 (1992). 

Groa, GROp. GROy and NAP-2 also belong to the chemokinc ot family. Like IL-8 
these chemokincs have also been referred to by different names. For instance GROot. P, y have 
been referred to as MGSAa. p and y respectively (Melanoma Growth Stimulating Activity), 
see Richmond et aL J. Cell Physiology 129. 375 (1986) and Chang ci al. J. Immunol 1 48. 45 1 
(1992). All of the chemokines of the a-family which possess the ELR motif directly preceding 
the CXC motif bind to the IL-8 B receptor. 

IL-8. Groa. GROp. GROy and NAP-2 stimulate a number of functions in vitro Thc\ 
have all been shown to have chemoattractant properties for neutrophils, while IL-8 and GROo 
have demonstrated T- lymphocytes, and basophils chemotactic activity. In addition IL-8 can 
induce histamine release from basophils from both normal and atopic individuals GRO-tx and 
IL-8 can in addition, induce lyso/omal cn/ymc release and respiratory burst from neutrophils 
ILrK has also been shown to increase the surface expression of Mac- 1 fCDl lb/CD 18) on 
neutrophils without do novo protein synthesis. This may contribute to increased adhesion of 
the neutrophils to vascular endothelial cells Many known diseases are characterized by 
massive neutrophil infiltration. As IL-8, Groa, GROp. GROyand NAP-2 promote the 
accumulation and activation of neutrophils, these chemokines have been implicated in a wide 
range of acute and chronic inflammatory disorders including psonasis and rheumatoid arthritis. 
Baggiolini et al. FEft$ Lctl 307. 91 < 1 992 ); Miller et al. Crit. Rev. Immunol. 12 1 7 (1992): 
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Ppprnh"" al Anml Rev Immunol. 9. 617 (1991 ): Scitzetah, J. Qin, Invest, 87.463 
(1991): Miller et »i A m Rf * v R^p ir Dis 146 - 427 (1992); Donnely et ah, Lancet 341 . 643 
(1993). In addition ihc ELR chcmokines (those containing the amino acids ELR motif just 
prior to the CXC motif) have also been implicated in angiostasis. Stricter el ah Science 258, 

1798 (1992). ' 

In vitro. IL-8, Groot, GROp, GROy and NAP-2 induce neutrophil shape change, 

chemotaxis, granule release, and respiratory burst, by binding to and activating receptors of the 
seven-transmcmbrane. G-protcin-linked family, in particular by binding to IL-8 receptors, 
most notably the B-rcceptor. Thomas et ah, J Biol Chem. 266. 14839 ( 1991): and Holmes 
et ah, Sconce 253 . 1278 (1991). The development of non-peptide small molecule antagonists 
for members of this receptor family has precedent. For a review see R. Freidinger in: 
Progress in Dmf Research . Vol. 40, pp. 33-98, Birkhauser Verlag, Basel 1993. Hence, the 
IL-8 receptor represents a promising target for the development of novel anti-inflammatory 
agents. 

Two high affinity human IL-8 receptors (77% homology) have been characterized: IL- 
8Ra, which binds only IL-8 with high affinity, and IL-8Rp, which has high affinity for IL-8 
as well as for GRO-a, GROp, GROy and NAP-2. See Holmes et ah. supra; Murphy et ah, 
Science 253 . i-wwhiqiv Impa al J Biol. Chem. 267. 16283 (1992): LaRosa et ah, L 
Rinl Chem. 267 . 25402 (1992); and Gayle et ah, J, Biol, Chem, 26S- 7283 (1993). 

There remains a need for treatment, in this field, for compounds which are capable of 
binding to the IL-8 a or p receptor. Therefore, conditions associated with an increase in IL-8 
production (which is responsible for chemotaxis of neutrophil and T-cclls subsets into the 
inflammatory site) would benefit by compounds which arc inhibitors of IL-8 receptor binding 

SUMMARY Q FTHF. INVENTION 

This invention provides for a method of treating a chemokinc mediated disease, 
wherein the chemokine is one which binds to an IL-8 a or p receptor and which method 
comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceutical^ acceptable salt thereof. In particular the chemokinc is IL-8. 

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (I). 

Compounds of Formula (I) useful in the present invention arc represented by the 

structure: 



WO 96/25157 



PCI7US96/02260 



-3- 




wherein 

X is oxygen or sulfur; 

R is any functional moiety having an iomzablc hydrogen and a pKa of 10 or less; 
5 Rj is independently selected from hydrogen; halogen: nitro: cyano; halosubstituied C i - 1<) 
alkyl: C |-io alkyl; ^2-10 alkenyl; Cj. io alkoxy; halosubstituted C i- io alkoxy: azide: 
S(0)tR4: hydroxy; hydroxy Ci-4alkyl; aryl; aryl Cj-4 alkyl; aryloxy: aryl C|-4 alkyloxy: 
heteroaryl: heteroarylalkyl; heterocyclic, heterocyclic Chalky 1; heteroaryl C i .4 alkyloxy; 
aryl C2-10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic C2- IO alkenyl; NR4R5: C2-10 
10 alkenyl C(0)NR4R5*, C(0)NR4R5; C(O)NR4Rl0; S(0)3H; S(0)3R8; Cj-io alkyl 

CfO)R n ; C2- 1 0 alkenyl C(0)R 1 1 ; C2- 10 alkenyl C(0)OR ] 1 : C(0)R 1 1 : C(0)OR 1 2: 
OC(O) R 1 1 ; NR4C(0)R 1 1 : or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring; 
1 is 0, or an integer having a value of 1 or 2; 
1 5 s is an integer having a value of 1 to 3; 

R4 and R5 are independently hydrogen, optionally substituted C1-4 alkyl, optionally 

substituted aryl, optionally substituted aryl Ci-4alkyl, optionally substituted heteroaryl. 
optionally substituted heteroaryl Cj^alkyl, heterocyclic, heterocyclic C 1.4 alkyl. or R4 
and R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring 
20 which may optionally comprise an additional hetcroatom selected from O/N/S: 

Y is independently selected from hydrogen; halogen; nitro; cyano; halosubstituted C 1. 10 alkyl: 
C i-io alkyl: C2-K) alkenyl: C|.|() alkoxy: halosubstituted Ci- 10 alkoxy: azide: S(0)(R4: 
hydroxy: hydroxyCi-4alkyl: aryl; aryl Cf-4 alkyl: aryloxy: arylC |-4 alkyloxy: heteroaryl: 
heteroarylalkyl: heteroaryl Cj-4 alkyloxy; heterocyclic, heterocyclic C]-4alkyl; aryl C2- 10 
25 alkenyl: heteroaryl C2-IO alkenyl: heterocyclic C2-10 alkenyl: NR4R5: C2-10 alkenyl 

C(0)NR4Rs: C(0)NR4R5* C(O)NR4R|0: S(0)3H: S(0)3R8: C\ . w alkyl CCO)R 1 1 
C2 - 1 0 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 ] ; C(0)OR 1 2 : OC(O) R 1 1 : 
NR4C(0)R] 1 : or two Y moieties together may form 0-fCH2)sO- or a 5 to 6 mcmbcrcd 
unsaturated ring: 
30 n is an integer having a value of 1 to 3: 
m is an integer having a value of I to 3: 
R* is hydrogen or C 1 .4 alkyl; 
R|OisC|-maIkyl C(0)2R8: 
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R 1 1 is hydrogen, Cj-4 alkyK optionally substituted aryl, optionally substituted aryl C].4alkyl. 
optionally substituted heteroaryl. optionally substituted heteroarylC |-4alkyl. optionally 
substituted heterocyclic, or optionally substituted heterocyclic ]-4alkyl; 
"Rl2 is hydrogen. Ci- io alkyl, optionally substituted ary] or optionally substituted arylalkyl; 
5 or a pharmaceutical^ acceptably salt thereof. 



Another aspect of the present invention is to a method of treating a chemokinc mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or (i receptor and which 
method comprises administering an effective amount of a compound of Formula (II) or a 
10 pharmaceutical^ acceptable salt thereof, as defined herein. 

This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 
in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (II), as defined herein. 

This invention also relates to the novel compounds of Formula (II), or a 
15 pharmaceutical^ acceptable salt thereof, as defined herein. 

Another aspect of the present invention is to a method of treating a chemokine mediated 
disease, wherein the chemokine is one which binds to an IL-8 a or P receptor and which 
method comprises administering an effective amount of a compound of Formula (III) or a 
pharmaceutical^ acceptable salt thereof, as defined herein. 
20 This invention also relates to a method of inhibiting the binding of IL-8 to its receptors 

in a mammal in need thereof which comprises administering to said mammal an effective 
amount of a compound of Formula (III), as defined herein. 

This invention also relates to the novel compounds of Formula (III), or a 
pharmaceutical^ acceptable salt thereof, as defined herein. 

25 

PETAJLED DESCRIPTION QF THE INVENTION 

The compounds of Formula (I) may also be used in association with the veterinary 
treatment of mammals, other than humans, in need of inhibition of IL-8 or other chemokine.s 
which bind to the IL-8 a and 3 receptors. Chemokine mediated diseases for treatment. 
30 therapeutically or prophylactically, in animals include disease stales such us those noted herein 
in the Methods of Treatment section. 

In compounds of Formula (I). R is suitably any functional moiety which provides an 
umizablc hydrogen having a pKa of 10 or less, preferably from about 3 to 9. more prelcrabh 
35 ' from about 3 to 7, Such functional groups include, but are not limited to. hydroxy, carhoxylic 
acid, thiol. -SR2 -OR2. -NH-C(0)R a , -C(0)NR6R7. a substituted sulfonamides of the 
formula -NHS(0)2Rb> -S(0)2NHR C , NHC(X2)NHRb. or a tetrazolyl: wherein X: is oxygen 
or sulfur, preferably oxygen. Preferably, the functional group is other than a sulfonic acid. 
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either directly or as a substituent group on the aryl, heteroaryl, or heterocyclic moieiy ring, 
such as in SR2 or OR2- More preferably R is OH. SH. or NHS(0)2Rb Suitably. R2 is a 
substituted aryl, heteroaryl, or heterocyclic moiety which ring has the Junctional moieiy 
providing the ionizablc hydrogen having a pKa of 10 or less. 

Suitably, R6 and R7 arc independently hydrogen or a C1-4 alkyl group, or R6 and R7 
together with the nitrogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional heteroatom which hetcroatom is selected from oxygen, nitrogen 
or sulfur. This heteroring may be optionally substituted as defined herein. 

Suitably R a is an alkyl, aryl, ary!C|-4alkyl, heteroaryl. hctcroarylC |-4alkyl. 
heterocyclic, or a heterocyclic C | -4alkyl moieiy, all of which may be optionally substituted, as 
defined herein below. 

Suitably, Rb is a NR6R7, alkyl, aryl, aryIC|-4aJkyl. arylC2-4alkenyl, heieroaryl. 
heteroarylCi-4alkyl, heteroarylC2-4 alkenyl, heterocyclic, or heterocyclic C|-4alkyl. or a 
heterocyclic C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to 
three times independently by halogen; nitro: halosubstituted Cj-4 alkyl. such as CF3: C1-4 
alkyl, such as methyl; Cj-4 alkoxy, such as methoxy; NRt)C(0)R a : C(0)NRfiR7. S(0)3H. or 
C(0)OC 1-4 alkyl. Rb is preferably an optionally substituted phenyl, benzyl, or styryl When 
Rb is a heieroaryl preferably it is an optionally substituted ihiazolc. optionally substituted 
thienyl, or optionally substituted quinolinyl ring. Wherein Ry is hydrogen or a C1.4 alkyl. 
preferably hydrogen, and suitably when the subsiitucnt group is NRyC(0)R a . then R a is 
preferably an alkyl group, such as methyl. 

Suitably R c is hydrogen, alkyl. aryl. arylC|.4alkyl. arylC j-4alkenyl. heteroaryl. 
heteroarylCi-4alkyl. heieroary!Ci-4alkenyl. heterocyclic, or heterocyclic C \ -aalkyl. or a 
heterocyclic Ci.4alkenyl moiety, all of which may be optionally substituted one to three times 
independently by halogen, nitro. halosubstituted C| -4 alkyl. C1.4 alkyl. C|-4 alkoxy. 
NR9C(0)R a , C(0)NR6R7. S(0)3H, or C(0)OC|.4 alkyl. wherein Rg is hydrogen or a C 1.4 
alkyl. Preferably, R c is an optionally substituted phenyl. 

When R is an OR2 or SRo moiety it is recognized by one of skill in the art that the aryl 
ring must, therefore, contain the required ionizablc hydrogen. The aryl ring may also be 
additionally substituted, independently, by one to three groups, which groups may also contain 
an additional ionizablc group, and which include but arc not limited to. halogen, nitro, 
halosubstituted C1-4 alkyl, Ci-4 alkyl. C| -4 alkoxy. hydroxy. SH. -C(C))NR6R7. 
-NH-C(0)R a , -NHS(0)2Rb. S(0)2NR6R7. C(0)ORs. or a tetrazolyl ring. 
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In compounds of Formula (I), suitably R| is independently selected from hydrogen; 
halogen; niiro; cyano: halosubstituied Ci - m alkyl. such as CF3: C |-|0 alkyl. such as methyl, 
ethyl, isopropyl. or n-propyl; C2- 10 alkenyl; C I - 10 alkoxy, such as mcthoxy. or ethoxy; 
halosubstituied Ci - 10 alkoxy, such as triiluoromcihoxy; azidc; S(0)iR4. wherein 1 is 0, I or 2; 
hydroxy; hydroxy Ci-4alkyl, such as methanol or cthanol; aryl. such as phenyl or naphthyl; 
aryl C|-4 alkyl, such as benzyl; aryloxy, such as phenoxy; aryl Ci-4 alkyloxy, such as 
benzyloxy; hetcroaryl; hetcroarylalkyl; hetcroaryl Ci-4 alkyloxy; aryl C2-10 alkenyl ; 
heteroaryl C2- 10 alkenyl; NR4R5; C2- 10 alkenyl-C(0)NR4Rs: C(0)NR4R5: C(0)NR4R 10: 
S(0)3H; S(0)3R8: Ci-io alkyl C(0)R 1 ) ; C2- 10 alkenyl C(0)R 1 1- C2-10 alkenyl C(0)OR 1 1 : 
C(0)Ri l ; C(0)OR 12. such as carboxy, methylcarboxylale or phenylbcnzoate; OC(O) R 1 1 : 
NR4C(0)Ri 1; azido; or two R] moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring; and s is an integer having a value of 1 to 3. The aryl, arylalkyl, 
arylalkenyL heteroaryl. heteroarylalkyl, heteroarylalkenyl, heterocyclic, hetcrocyclicalkyl. and 
heterocyclicalkenyl moieties may all be optionally substituted as defined herein below. 
Preferably R 1 is other than azido or S(0)3R8 

When R | forms a dioxybridge. s is preferably I . When R | forms an additional 
unsaturated ring, it is preferably 6 membered resulting in a naphthylenc ring system. This 
naphthylene ring may be substituted independently. 1 to 3 times by the other R | moieties as 
defined above. 

Suitably. R4 and R5 are independently hydrogen, optionally substituted Ci-4 alkyl. 
optionally substituted aryl. optionally substituted aryl C|-4alkyL optionally substituted 
heteroaryl. optionally substituted hetcroaryl Ci-4alkyl. heterocyclic. hetcrocyclicC|-4 alkyl. or 
R4 and R5 together with the nitrogen to which they arc attached form a 5 10 7 member ring 
which may optionally comprise an additional hctcroatom selected from O/N/S. 

R 10 is suitably C 1 . to alkyl C(0)2R*. such as CH2C(0)2H or CH2C(0)2CH3- 

Rl 1 is suitably hydrogen, Ci-4 alkyl. aryl. aryl Ci-4 alkyl. heteroaryl. hetcroaryl 
C|.4alkyl. heterocyclic, or heterocyclic C i-4alkyl 

Rp is suitably hydrogen. C I - 10 alkyl. optionally substituted aryl or optionally 
substituted arylalkyl 

Preferably Rl is halogen, cyano. num. CF3. C(0)NR4R> alkenyl C(0)NR4R.v C<0> 
R4RK). alkenyl C(0)ORl2- heteroaryl. hetcroarylalkyl . hetcroaryl alkenyl. or S(0)NR4R> 
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and preferably R4 and R.s are both hydrogen or one is phenyl. A preferred ring substitution 
for R 1 is in the 4-posiiion of the phenyl ring. 

When R is OH. SH or NS02Rb than R\ is preferably substituted in the 3-position. the 
5 4- position or di substituted in the 3,4- position. The substituent group is suitably an electron 
withdrawing moiety. Preferably when R is OH, SH or NS02Rb« than Ri is nitro. halogen, 
cyano, trilluoromclhyl group. C(0)NR4R5. 

When R is carboxylic acid, than R | is preferably hydrogen, or R 1 is preferably 
10 substituted in the 4-posiiion. more preferably substituted by irifluoromethyl or chloro. 

In compounds of Formula (I), suitably Y is independently selected from hydrogen: 
halogen: nitro: cyano: halosubsti luted Ci-io alkyl: Ci-io alkyl: C2-10 alkenyl: Ci-io alkoxy: 
halosubstituted C|. 10 alkoxy; azidc: S(0)tR4: hydroxy: hydroxy C |-4alkyl: aryl: aryl C]-4 

1 5 alkyl: aryloxy: arylC 1 .4 alkyloxy: aryl C2- 10 alkenyl; heteroaryl: heteroarylalkyl: heteroaryl 
C|-4 alkyloxy: heteroaryl C2- 10 alkenyl: heterocyclic, heterocyclic C]-4alkyl; heterocyclicC2- 
10 alkenyl: NR4R5: C2-10 alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rio; S(0)3H: 
S(0)3R8*. C 1 . 1 0 alkyl CCO)R 1 1 ; C2-10 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 ; 
C(0)R 1 1 ; C(0)OR 1 2: OC(O) R 1 1 : NR4C(0)R ] i : azido: or two Y moieties together may form 

20 0-(CH2)sO- or a 5 to 6 mcmbered unsaturated ring. When Y forms a dioxybridge, s is 
preferably 1. When Y forms an additional unsaturated ring, ii is preferably 6 mcmbered 
resulting in a naphihylcnc ring system. This naphlhylcne ring may be substituted I 10 3 times 
by other Y moieties as defined above. The aryl. heteroaryl and heterocyclic moieties noted 
above may all be optionally substituted as defined herein. Preicrably R 1 is other than azido or 

25 S(0)3RK 

Y is preferably a halogen. Ci-4 alkoxy, optionally substituted aryl. optionally 
substituted aryloxy or arylalkoxy. methylene dioxy. NR4R5. thio Ci-4alkyl. thioaryl. 
halosubstuuicd alkoxy. optionally substituted C|-4 alkyl, or hydroxy alkyl. Y is more 
30 preicrably mono-substituted halogen, disubstiiutcd halogen, mono-substituted alkoxy. 

disubsiiiutcd alkoxy. mcthylencdioxy. aryl. or alkyl. more preferably these groups are mono or 
di-substiiuietl in the 2 - position or 2'-. 3-posilion. 

While Y may be substituted in any of the 5 ring positions, preferably when R is OH. 
35 SH. or NS02Rb- V is preferably mono-substituted in the 2'-position or 3 - position, with the 
4'- preicrably being unsubstituted. If the ring is disubstituted. when R is OH. SH. or 
NS02Rb- subsiitucnts are preferably in the 2* or 3 position of a monocyclic ring. While both 
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R| and Y can both be hydrogen, it is prcfcrcd that at least one of the rings be substituted, 
preferably both rings arc substituted. 

In compounds of Formula (I). X is suitably oxygen or sulfur, preferably oxygen. 

While not explicitly covered by Formula (I), (la-c), (II), or (III), another aspect of thi 
invention arc the symmetrical bis compounds which arc included for each structure. 

Compounds exemplified by this bis like structure include: 
N-(Bis (2-hydroxy-4-nitro phenyl) N'-(dianisdine) diurea 
4-Meihylenc bis(N-(2-chloro phenyl) N*-(2-hydroxy 4-nitro phenyl) urea) 

Exemplified compounds of Formula (I) include: 
N-fZ-Hydroxy-A-CmethoxycarbonyDphenyn-N'-phenylurca: 
N-I5-Niiro-2-hydroxyphenyl]-N'-phenyI urea 
3-H ydroxy-4- { I (phenylamino)carbonyl ]amino ) benzamide 
N-(2-Hydroxy-4-fluorophenyl)-N f -phenyl urea 
2- { I (Phcnylamino)carbonyl ]amino } thiphenol 
N-(2-Carboxy-4-hydroxyphenyl)-N -phenyl urea 
N-[2-Hydroxy-4-(trinuoromethyl)phcnyI]-N-phenyl urea 
N-(2-Hydroxy-4-niirophenyl)-N -(2-hydroxy-4-niirophenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N'-phcnyl-thiourea 
N-(4-Nitro-2-(phenylsulfonylamino)phenyl)-N*-phcnyl urea 
N-fZ-Hydroxy-.S-niirophcnyn-N'-i.^-methoxy^-thienyUurca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(3-meihoxy-2-thienyl)urca 
N-(2-Hydn)xy-4-nitrophenyl)-N , -(3-mcthoxyphcnyl)urea 
N-(2-Hydroxy-4-nitrophenyn-N'-(2-methoxyphenyl)urca 
N-(2-Hydroxy-4-nitrophcnyI)-N'-(3-irinuoromeihylphcnyl)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2-trifluoromcthylphcny])urca 
N-(2-HyditVxy-4-nitrophcnyl)-N'-(4-trinuoromclhylphcny!>urca 
N-(2-Hydroxy-4-nitrophenyl)-N , -(2-bromophenyl)urca 
N-(2-Hydn)xy-4-nitrophenyl)-N'-(3-bromophcnyl)urca 
N-(2-Hydroxy-4-niirophenyl)-N'-(4-bromophcnyl)urca 
N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-phcnylphcnyi)urca 
N-(2-Hydroxy-4-nitrophenyl)-N'-( l-naphthyl)urca: 
N-(2-Hydroxy-4-nitrophenyl)-N , -(2-nitrophcnyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(2-nuorophcnyl)urea 
N-(2-Hydroxy-4-niirophcnyr)-N'-(2.6-dinuorophenyl)urca 
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N-(2-Hydroxy-4-nitrophcnyl)-N-(2-ethoxyphenyl)urea 
N-f2-Hydroxy-4-niirophenyl)-N $ -(2-ethyIphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N-(2-trifluoromelhoxyphenyl)urca 
N-(2-Hydroxy-4-nitrophenyl) N'-(2-methylihiophenyl) urea 
N-(2-Hydroxy-4-nitrophenyI) N'-(2-chloro 6-methyl phenyl) urea 
N-(2-Hydroxy-4-nhrophenyl) N*-(2-sulfoxymcihyl phenyl) urea 
N-(4-TrifluoromethyI-2-hydroxy phenyl) N'-(2-bromo phenyl) urea 
N-(4-Carbomethoxy 2-hydroxy phenyl) N l -(2-bromophenyl) urea 
N-(4-Trifluoromethyl-2-hydroxy phenyl) N l -(2-phenyl phenyl) urea 
N-(4-Carbomethoxy 2-hydroxy phenyl) N'-(2-phenyl phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2,3-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl) N'-(2.4-dichloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyI) N-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N , -(2.4-dibromo phenyl) urea 
N-(2-Hydroxy-l-napihyl)-N , -(2-bromo phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(2,3-methylenedioxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(3-chloro 2-methoxy phenyl) urea 
N-(2-Hydroxy-4-nitrophenyl) N'-(2-methyl phenyl) urea 
N-[4-(Benzylamino)carbonyl-2-hydroxyphenyl]-N-(2-bromophenyl)urea 
N-(2-Hydroxy-4-niirophenyl)-NX2-pt^ urea 
N-(2-Hydroxy-4-fluoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 3-napthyl) N'-(2-bromo phenyl) urea; 
N-(3.4-Difluoro 2-hydroxy phenyl) N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phcnyl phenyl) N-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-methyl phenyl) N'-(2-bromo phenyl) urea 
N-(2-Hydroxy-4-niiro phenyl) N'-( 2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyl) N'-(2-bromo phenyl) urea 
N-(2-SulfhydryI 4-bromo phenyl) N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 
N-(2-Hydroxy 4-nilro phenyl) N'-(2-bromo phenyl) thiourea 
N-|(2-Phenylsulfamido) 4-cyanophenyl]- NV2-bromo phenyl) urea 
N-(2-{ Amino sulfonamide phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Amino sulfonyl siyryl) phenyl) N'-(2-bromo phenyl) urea 
2-((3.4 Di-meihnxyphcnylsulfonyl)amino] phenyl) N'-(2-bromo phenyl) urea 
N-(2-i(4-AcciamidophenylsuUonyDamino] phenyl) N*-(2-hromo phenyl) urea 
N-(2-(Amino sulfonyl (2-thiophenc) phenyl) N'-(2-bromo phenyl) urea 
N-i2-(Amino sullonyl (3-tolyl) phenyl) N*-(2-bromo phenyl) urea 
N-(2-( Amino sullonyl (8-quinolinvl)) phenyl) N'-f2-bromo phenyl) urea 
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N-(2-( Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N_(2-Hydroxy-4-azidophenyl)-N , -(2-methoxyphcnyl)urca 

N-[2-Hydroxy-5-cyanophenyll-N'-[2-bromophcnyi] urea 

N-[2-Hydroxy-3-fluorophenyl]-N -|2-bromophcnyl| urea 
5 N-[2-Hydroxy-3-fluoro-5-bromophenyl]-N'-|2-bromophenyl] urea 

N-f2-Hydroxy-3-chlorophenyI]-N'-[2-bromophcnyl | urea 

N-[2-Hydroxy-3-trifluoromethylphenyl]-N'-[2-br(>mophenyl| urea 

N-(2-Hydroxy-3.4-diphenyl-phenylJ-N , -[2-bromophcnyl] urea 

N-[2-Hydroxy-3-glycinernethylesiercarbonylphenyl)-N , -[2-bromophcnyl| urea 
10 N-|2-hHydruxy-3-glycincarbonylphenyl]-N'-f2-bromophenyl) urea 

N-|2-Hydroxy-3 t 5-dichlorophenyl]-N'-[2-bromophenyI) urea 

N-[2-Hydroxy-3-niirophenyll-N-[2-bromophenyl] urea 

N-[2-Hydroxy-3,4-dichlorophenyl]-N , -[2-bromophenyl] urea 

N-[2-Hydroxy-3-cyanophenyl]-N , -r2-bromophenyl] urea 
15 N-[2-Hydroxy-4-cyanophenyl]-N'-[2-bromophenyl| urea 

N-f2-Hydroxy-4-cyanophenyl]-N'-[4-methoxyphenyl| urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-[2-phenylphenyll urea 

N-|2-Hydroxy-4-cyanophenyl]-N , -[2-meihylphenyl) urea 

N-(2-Hydroxy-4-cyanophcnyl]-N , -[2-irifluoromcthylphenyl] urea 
20 N-[2-Hydroxy-4-cyanophenyl]-N , -[3-trifluoromethylphenyl) urea 

N-[2-Hydroxy-4-cyanophenyl]-N i -|4-trinuoromcihylphenyI) urea 

N-[2-Hydroxy-3-n-propylphenyl]-N-(2-bromophcnyl) urea 

N-|2-Hydroxy-4-ethylphcnyl]-N'~[2-bromophcnyl ) urea 

N-[2-Hydroxy-3-phcnylaminocarbonyl phenyl ]-N'-|2-hronu>phcnyl| urc;i 
25 N-|2-Hydroxy-3-cyant>-4-mcthylphenyl)-N , -[2-bromophcnyI| urea 

N-l2-Hydroxy-4-carbophcnyl phenyl l-N*-|2-bn>mophcnyI| urea 

N-[2-Hydroxy-3-earbophenyl phenyl j-N'-[2-broniophcnyl| urea 

N-|3-Bcnzyloxy-2-hydroxyphenyl|-N , -f2-brom(>phcnyI I urea 

(E)-N-|4-[2-(Methoxycarbonyl) cihcnyll-2-hydroxyphcnyl|-N'-|2-br(mioplK'nyl | urc.i 
30 (E)-N-[3-(2-(Methoxvcarbonyl) cihenyI|-2-hydrnxyphcnyl|-N , -|2-bn)mophcnvl | uroa-N'-|2- 
bromophenyI| urea 

(E)-N-[3-(2-(Aminocarbonyl) cihenyll-2-hydn)xyphcnyl|-N , -|2-hromophcnyl|urea-N'-I2- 
bromophcnyl) urea 

(E)-N-|4-|2-(Aminocarbonyl) eihenyll-2-hydroxyphcnyl|-N'-|2-brimiophiMiyI|urea-N'-!«- 
35 bromophenyl) urea 

N-[2-Hydroxy-4-benzamidc phenyI]-N'-[2-bromophcnyi] urea 
N-[4-Aminocarbonyl-2-hydroxyphenyl)-N , -[2-bromophcnyll urea 
N-(2-Hydroxy-3.5.6-trilluorophenyl)-N'-(2-bromnphcnyljurea 
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N-(2-Hydroxy-3-nuoro-4-irinuoromethylphcnyl)-N'-(2-bromophcnyl)urca 
N^2-Hydroxy-3-iodophcnyl)-N'-(2-bromophcnyl)urca 

N-[2-[fI2-(Trifluoromclhyl)phcnyl]sulfonyl|amino|phenyl]-N , -(2-br()mc>phcnyl)urea 
N-(2-Bromophenyl>N , -f2-dirnethylaniinosuironylamino|phenyl|urca 
N-[2-(PhenethyIsulfonylamino)phenyl|-N , -(2-bromophenyl)urca 
N-[2-f(2-Acetamido-4-mcthylthiazol-5-y0sulfo^ 
N-|2-Hydroxy-4-cyanophenyl]-N'-[4-phcnylphcnyII urea 
N-[2-Hydroxy-4-cyanophenyl)-N , -[2 f 3-dich)orophenyl) urea 
N-[2-Hydroxy-4-cyanophenyl]-N'-[2-methoxyphenyll urea 
N-[2-Hydroxy-4-cyanophenyl ]-N -f 3-methoxyphenyl I urea 
N-l2-Hydroxy-5-fluorophenyl]-N , -f2-bromophenyll urea 
N-[2-Hydroxy-5-trifluoromethylphenyll-N'-|2-bromopheny!) urea 
N-[2-HydroxyphenylJ-N'-[2-bromophenyl] urea 
N-fTrans-3-styrl-2-hydroxyphenyl]-N'-f 2-bromophenyl J urea 
N-[2-Hydroxy-3.4-dichlorophenyl]-N , -|2-methoxyphenyl) urea 
N-f2-Hydroxy-3.4-dichlorophenyl]-N , -|4-meihoxyphenyl] urea 
N-[2-Hydroxy-3,4-dichlorophenyl]-N , -[ 3-trilluoromethylphcnyl ) urea 
N-f 2-Hydroxy-3.4-dichlorophenyl]-N , -[2-phcnylphcnyl J urea 
N-[2-Hydroxy-3,4-dichlorophenyl]-N , -[4-phcnylphcnyl] urea 
N-f2-Hydroxy-3,4-dichlorophenyl]-N -f2.3-dichlorophcnyl] urea 
N-|2-Hydroxy-4-isopropylphenyl]-N , -[3-irinuoromcihylphenyl] urea 
N-|2-Hydroxy-3-naphihyl]-N , -[2,3-dichlorophcnyl| urea 

N-I2-K2^-Dichloroihicn-5-yl)]sulfonylamino)phcnyl|-N'-(2-brom()phcnyI)urca 
N-[2-[(3.5-Bistriflu(m>methylphenyl)sullony^ 

N-[2-[ (2-Benzvn suir()nvlaminol-(5-trinu(m)mcthvl)phcnvlNN'-f2-bn>nu^plKnyl)urca 
N-[2-12-(3-Nilrophcny])sulfonyIamino)phcnyl|-N'-(2-bmmt)phcnyl)urca 

N-[2-[2-(4-PhenoxyphcnyI)suIfonylamino|phenyl|-N'-(2-bromopheny]) urea 
N-I12-(lS)-10-CamphorsuIfonylamino|pheny]|-N , -f2-brom(>phcnyl)urca 
N-[[2-( lR)-l()-Camphorsull*onylaminoIphcnylI-N'-(2-bronH)phenyl)urca 
N-|2-[2-(2-Nuro-(4-trilluoromethyl)phc^ 
N-(2-Hydn)xy-4-azjdophenyI)-N , -f2-iodophcnyl)urea 
N-(2-Hydroxy-3-azidophcnyI)-N , -(2-hn>mophcnyl )urea 
N-[2-Hydroxy-3-cyanophcnyl|--N , -[2-mcih(>xyphcnyl) urea 
N-[2-Hydroxy-3-cyanophcnyl]-N , -(3-trinuon)mcihylphcnyl| urea 
N-[2-Hydroxy-3-eyanophenyI)-N , -[2-phcnylphcnyl| urea 
N-f2-Hydroxy-3-cyanophenyl]-N*-[2,3-dichlorophenyl| urea 
N-[2-Hydroxy-4-isopropylphenyl]-N'-[2.3-diehlorophenyl) urea 
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N-[2-Hydroxy-4-isopropylphenyn^ urea 
N-|2-Hydroxy-3-phenylphenyl|-N-[2,3-dichiorophenylj urea 
N-[2-Hydroxy-5-nilrophcnyI]-N , -[2-meihoxyphcnylJ urea 
N-|2-Hydroxy-5-niirophcnyl|-N'-[3-lrinuor()mclhylphenyl| urea 
5 N-[2-Hydroxy-5-nitrophcnyl|-N , -|2-phcnylphcnyl) urea 
N-[2-Hydroxy-5-nitrophenyl|-N # -f2,3-diehlorophenyl] urea 
N-|2-Hydroxy-5-cihylsuli"onylphenyl|-N'-I2.3-dichlorophenyl| urea 
N-f2-C2-Amino-(4-irifIuoronieihyl) phenyl) sullonylamino] phenylj- N'-(2- 
bromophenyDurea 

10 N-[2-(AminosulInnyl phenyl) 3-amino phenyl] N*-(2-bromo phenyl) urea 
N-[2-Hydroxy-3,4-dichlorophenyI]-N*-|2,4 dimethoxypheny!) urea 
N-[2-Hydroxy-3.4-dichlorophenyl]-N , -[2-chloro-5-irifluoromethylphenyl] urea 
N-[2-Hydroxy-3-naphthyI]-N'-[3-irifluoromethylphenyll urea 
N-[2-Hydroxy-5-naphthalenesu!fonie acidl-N'-[2-bromophenyl] urea: 

15 N-[2-Hydroxy-4-naphihalenesull'onic acid|-N*-[2-bromophenyll urea: 
1 . 1 , -(4-Methyl-2-phcnylene)bis[2-thit>-3-3-U)lylureaJ 
N-(2-Carboxyphenyl)-N'-phenylurea 
N-(2-Hydroxy-4-nitrophenyl)-N , -phcnylurca; 

1- (2-Carboxyphenyl)-3-(4-chlorophcnyl)urca ; 

20 2-(3,4-Dichlc>rophenylcarbonyldiimino)-5-lrilluoromcthylbenzi)ic acid; 

2- (4-Chlorophenylcarbonyldiimino)-5-irilluoromcthylbenzoic acid: 
l-(p-AnisylV3-(2-carboxyphcnyl)urca: 
l-(2-Carboxyphcnyl)-3-(3-nuorophcnyl)urca: 
i-(2-Carbi>xyphcnyl)-3-(3-chlorophcnyl)urca: 

25 l-im-Anisyl)-3-(2-carboxyphncyl)urca: 

l-(o-Ani.syI)-3-(2-carboxyphcnyl)urca : 

1 -(2-Carboxyphcnyl)-3-(3.4-dichlorophcnyl )urca: 

l-(2-Carboxyphcnvl)-3-(2.4-dichlorophcnyl)urca; 

N-(5-Chloro-2-hydroxy-4-nurophcnyh-N-phcnylurca: 
30 N-(2-Hydroxy-4-niirophcnyl)-N'-(4-niin>phcnyl)urca: 

Prclcrcd compounds of Formula (I) include: 
N-(2-Hydroxy-4-niirophcnyn-N , -(2-meihoxyphcnyhurea 
N-(2-Hydroxy-4-niirophcnyl )-N'-( 2-bromophenyl )urca 
35 N-(2-Hydroxy-4-nitrophenylVN , -(2-phenylphcnyl)urea 

N-(2-Hydroxy-4-nilrophenyI)-N-(2-mcihykhiophenyl)urca 
N-(2-Hydroxy-4-niirophcnyl)-N'-(2.3-dichIorophenyl)urea 
N-i'2-hydroxy 4-niiro phenyl) N'-<2-chloro pnenyl) urea 
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N^f2-Hydroxy-4-niirophenyl)-N , -(2,3-mcihyicnedioxyphcnynurca 

N-(2-Hydroxy-4-niirophcnyl)-N , -(2-mcihc)xy-?-ch]orophcnyl)urea 

N-(2-hydroxy 4-nitro phenyl) N'-(2-phcnyloxy phenyl) urea 

N-(3-Chloro-2-hydroxyphenyl)-N'-(bromophenyl)urea 
5 N-(2-Hydroxy-3-glycinemethylestercarbonylphenyl)-N , -(2-bromophcnyl)urea 

N-{3-Niiro-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-bromophenyl)urea 

N-(2-Hydroxy-3,4-dichlorophenyl)-N-(2-bromophenyl)urea 

N-(3-Cyano-2-hydroxyphenyl)-N'-(2-bromophenyl)urea 
to N-(2-Hydroxy-4-cyanophenyI)-N'-(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-phenylphenyI)urea 

N-(2-Hydorxy-4-cyanophenyl-N-(2.3-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-methylphenyl)-N'-C2-bromophenyl)urea 
15 N-(4-Cyani)-2-hydrpxyphenyl)-N'-(2-trinuoromethylpheny])urea 

N-(3-TrifluoromcthyI-2-hydroxyphenyl)-N '-(2-bromophenyI)urea 

N-(3-PhenyIaminocarbonyl-2-hydroxyphenyl)-N-(2-bromophenyI)urea 

N-(2-hydroxy 4-nitro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-nitro phenyl) N'(2-hromo phenyl) thiourea 
2l J N-(2-phcnylsuHonamido)-4-cyanophenyl-N , (2-bromo phenyDurea 

(E)-N-[3-K2-Aminocarbonyl)ethenyl]-2-hydroxyphenyl]-N-(2-bromophenyl)urea 

N-(2-Hydroxy.3.4-dichlorophcnyl)-N , -(2-mcihoxyphenyl)urca 

N-(2-Hydroxy.3.4-dichIorophcnyl)-N'-(2-phcnylphenyl)urca 

N-(2-Hydroxy-3,4-dichlorophcnyI)-N'-(2.3-dichlorophcnyljurca 
25 N-(2-Hydroxy-5-niirophcnyl)-N , -(2.3-dichlorophenyl)urca 

N-f2-H_vdrox\-3-cvanophenyl)-N , -(2.3 dichlorophcnyUurea 

As used herein, "optionally substituted" unless specifically defined shall mean such 
groups as halogen, such as fluorine, chlorine, bromine or iodine: hydroxy; hydroxy substituted 

30 Ci-]oalkyl; Ci-io alkoxy. such as mcthoxy orcthoxy: S(Oj m * C| - 1() alkyl. wherein m' is O. 
I or 2. such as methyl thio. methyl sulfinyl or methyl sullonyl: amino, mono & di-substitutcd 
amino, such as in the NR4R5 group: NHOO)R4: C(0)NR4Rs: CfO)OH: S(0)2NR4R5: 
NHS(0)2R|3. C|.|o alkyl. such as methyl, ethyl, propyl, isopropyl. or t-butyl: 
halosubstitutcd C|.|0 alkyl. such CF3: an optionally substituted aryl. such as phenyl, or an 

35 optionally substituted arylalkyl, such as benzyl or phenethyl. optionally substituted hcicrocylic. 
optionally substituted heterocylicalkyl. optionally substituted hetefoaryl. optionally substituted 
hetcroaryl alkyl. wherein these aryl . hctroaryl. or heterocyclic moieties may be substituted one 
to two times by halogen: hydroxy: hydroxy substituted alkyl; C]-io alkoxy; S(0) m C | . 10 
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alkyl: amino, mono & di-substiiuied amino, such as in the NR4R5 group: Ci- 10 alkyl, or 
halosubstitutcd C 1 - 1() alkyl, such as CF3. 

R 1 3 is suitably C ] -4 alkyl, aryl. aryl C | -4alkyl, hcteroaryl, hcicroarylC j -4alkyl, 
heterocyclic, or heterocyclic | -4alkyl. 

5 

Another aspect of the present invention are the novel compounds of Formula (II), or a 
pharmaceutical^ acceptable salt thereof, as described below, which are also useful in inhibiting 
the binding of IL-8 to its receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (II) and a 
10 pharmaceutical^ acceptable diluent or carrier. Compounds of Formula (II) are also useful lor 
treating a chemokine mediated disease, wherein the chemokine is one which binds 10 an IL-8 a 
or [J receptor and which method comprises administering an effective amount of a compound 
of Formula (II) or a phannaceutically acceptable salt thereof. Compounds of Formula 

(II) are represented by the structure: 




wherein 

X is oxygen or sulfur; 

R is any functional moiety having an tomzable hydrogen and a pKa of 10 or less: 
R 1 is independently selected from hydrogen: halogen; nitro: cyano: halosubstitutcd C 1 . 10 
20 alkyl: Cjlio alkyl: C2-10 alkenyl: Ci-iOalkoxy; halosubstitutcd Ci - 10 alkoxy: a/.ide: 

S(0)tR4; hydroxy; hydroxyCi-4alkyl: aryl; aryl Ci-4 alkyl; aryloxy: arylCi-4 alkyloxy: 
hcteroaryl: heteroarylalkyl: heterocyclic, heterocyclic i-4alkyl; hcicroarylC 1-4 alkyloxy: 
aryl C2-I0 alkenyl; heteroaryl C2- 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: C2-I0 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4Rl«: S(0)3H: S(0)3R«: C 1- 10 alkyl 
25 C(0)R 1 1 : C2- 10 alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 12: 

OC(O) R 1 1 ; NR4C(0)R 1 1 : or two R 1 moieties together may form 0-(CH2)sO- or a 5 to (> 
membered unsaturated ring; 
1 is 0. or an integer having a value of I or 2; 
s is an integer having a value of I to 3: 
30 R4 and R5 arc independently hydrogen, optionally substituted C 1.4 alkyl, optionally 

substituted aryl. optionally substituted aryl Ci-4alkyl. optionally substituted hcteroaryl. 
optionally substituted heteroaryl Ci-4alkyl, heterocyclic, heterocyclic 1 -4 alkyl. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S; 
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Y is independently selected from hydrogen: halogen; niiro; cyano: halosubstitutcd C i - 10 alkyl: 
Ci-io alkyl; C2-IO alkenyl; Ci-io aikoxy; halosubstituted C|-io alkoxy; a/idc; S(0)iR4*. 
hydroxy; hydroxy Cj-4alkyl; aryl; aryl Cj-4 alkyl; aryloxy; aryl C|-4 alkyloxy: hcicroaryl: 
hetcroarylalkyl; heteroarylC | -4 alkyloxy; heterocyclic, heterocyclic C|-4alkyl: aryl C.2- 10 
5 alkenyl: hcteroaryl C2- 10 alkenyl: heterocyclic C2- 10 alkenyl; NR4R5: C2- 10 alkenyl 

C(0)NR4R5'- C(0)NR4R5; C(0)NR4R l(); S(0)3H: S(0)3Rg: C l - 1() alkyl QO)R 1 | : 
C2- 1 0 alkenyl C(0)R 1 1: C2-I0 alkenyl C(0)OR 1 1 ; CfO)R i [ : C(0)OR 1 2 : OC(O) R l | : 
NR4C(0)Ri 1; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 
10 n is an integer having a value of 1 10 3: 

m is an integer having a value of I to 3: 

R8 is hydrogen or C 1 .4 alkyl; 

R 10 is C 1-10 alkyl C(0)2R8: 

R| I is hydrogen. Ci-4 alkyl, optionally substituted aryl. optionally substituted aryl C |-4alkyl. 
15 optionally substituted heteroaryl, optionally substituted heieroarylC | -4alkyl. optionally 

substituted heterocyclic, or optionally substituted heterocyclicC | -4alkyl; 
R 12 ts hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
E is optionally selected from 




20 asterix * denoting point of attachment of the ring, with at least one E being present; 
or a pharmaceutical^' acceptably salt thereof. 

Suitably, the variables for Formula (II). such as X. R, Ri, R4 . Rs. R6.-R7. Rs- Rw. 
Y. R a . Rb. Rc- n. ni. and s terms, etc. arc as defined in Formula (I) above. The E ring 
25 denoted by its poini of attachment through the asterix (*» may optionally be present II it 11 is 
not present the ring is a phenyl moiety which is substituted by the R and Ri terms as shown 
At least one E ring is necessary. The E ring may be substituted by the R [ moiety in any rin^. 
saturated or unsaturated, and is shown for purposes herein substituted only in the unsaturated 
ring(s). 

30 

Exemplified compounds of Formula (III) arc 
N-[2-hydrox\ -5-indanonc]-N'-[2-bromophenyl| urea: 
N-| l-hydroxyfluorene]-N'-[2-bromophcny]) urea: 
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N-[3-hydroxy-9,l()-anthraquinon-2-yll-N'-[2-bromophenyl| urea 

Another aspect of the present invention are the novel compounds of Formula (III), or a 
pharmaceutical^ acceptable salt thereof, as described below, which are also useful in inhibiting 

5 the binding of IL-8 to iLs receptors in a mammal in need thereof. This invention also relates to 
the pharmaceutical compositions comprising a compound of Formula (III) and a 
pharmaceutical! y acceptable diluent or carrier. Compounds of Formula (III > arc also useful lor 
treating a chemokine mediated disease, wherein the chemokinc is one which binds to an IL-S a 
or (1 receptor and which method comprises administering an effective amount of a compound 

10 of Formula (III) or a pharmaceutical^ acceptable salt thereof. Compounds of Formula (III) arc 
represented by the formula: 




wherein 
15 X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less: 
Rl is independently selected from hydrogen; halogen: nitro; cyano; halosubsiituied Ci-io 
alkyl: C | - K) alkyl; C2- 10 alkenyl: C\. \Q alkoxy: haJosubstiiuicd C | - in alkoxy: a/idc: 
S(0)tR4*. hydroxy; hydroxyCi-4alkyl: aryl: aryl C|-4 alkyl; aryloxy; arylCi-4 alkyloxy: 
20 hcteroaryl: heteroarylalkyl; heterocyclic. hetcrocycIicC l -4alkyl: hcteroarylC l .4 alkyloxy; 

aryl C2-IO alkenyl; hetcroaryl C2- 10 alkenyl: hctcroeyelicC2- 10 alkenyl: NR4R5: C2-I0 
alkenyl C(0)NR4Rs: C(0)NR4R5: C(0)NR4R'l(): S(0)3H: S(C»3Rx: C|.m alkyl 
C(0)R l l : C2- 1 0 alkenyl C(0)R u : C2- 10 alkenyl C(0)OR 1 1 : C(0)R \\ : C< O )OR 1 2 : 
OC(O) Rn : NR4C(0)R 1 1 : or two R 1 moieties together may form 0-(CH2)sO- 01 a 5 10 6 
25 mcmbered unsaturated ring: 

1 is 0. or an integer having a value of I or 2; 
s is an integer having a value of I to 3; 

R4 and R5 arc independently hydrogen, optionally substituted C|-4 alkyl. optionally 

substituted aryl, optionally substituted aryl C|-4alkyl. optionally substituted hetcroaryl. 
30 optionally substituted heteroaryl C] -4alkyl. heterocyclic, heterocyclic 1-4 alkyl. or R4 and 

R5 together with the nitrogen to which they are attached form a 5 to 7 member hiil: which 
may optionally comprise an additional hetcroatom selected from O/N/S: 

Y is independently selected from hydrogen; halogen: nitro: cyano; halosubsiituied C\. \ o alkyl; 
Ci-10 alkyl: C2- 10 alkenyl: C 1 - 1(> alkoxy: halosubsiituied C|.|oaikoxy: a/.ide: SfO)tR4: 



1 
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hydroxy; hydroxyC|-4alkyl; aryl; aryl C1-4 alkyl; aryloxy: arylCi-4 alkyloxy: hcicroaryl: 
heteroarylalkyl: heteroarylC | -4 alkyloxy; heterocyclic, heterocyclieCi-4alkyI: aryl C2- 10 
alkenyl; heteroaryl C2-10 alkcnyl; heterocyclic^- 10 alkenyl; NR4R5; C2-I0 alkcnyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4Rl(): S(0)3H; S(0)3R8: C M o alkyl C(0)Ri j; 
5 C2- 10 alkenyl C(0)R I ]; C2-I0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 ; C(0)ORi2: OC(O) R 1 1 ; 

NR4C(0)Ri 1 ; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbered 
unsaturated ring; 

n is an integer having a value of I to 3: 

m is an integer having a value of I to 3; 
10 Rg is hydrogen or C 1.4 alkyl; 

R 10 is C 1-10 alkyl C(0)2R8; 

R| I is hydrogen, C 1.4 alkyl, optionally substituted aryl, optionally substituted aryl Ci-4aikyl. 
optionally substituted heteroaryl, optionally substituted heteroarylC |-4alkyl. optionally 
substituted heterocyclic, or optionally substituted hctcrocyclicC]-4aIkyh 
15 R12 is hydrogen, Ci- jo alkyl, optionally substituted aryl or optionally substituted arylalkyl; 

or a pharmaceutical^ acceptably salt thereof. 

Suitably, the variables, etc. for Formula (II) are the same as those defined for Formula 
(I) above, such as for example the R variable 

20 

Exemplified compounds of Formula (III) are N-(2-Hydroxy-4-nitrophenyl)-N l -(3- 
mcthoxy-2-ihicnyI)urca : and N-(2-hydroxy-5-nitrophcnyl)-N -(3-mcih(>xy-2-thicnyl)urca. 

Another aspect of the present invention is the novel compounds of Formula (la), a 
25 subset of compounds of Formula (I) useful l or treating a chcmokine mediated disease as 

defined herein. This invention also relates to the pharmaceutical compositions comprising u 
compound of Formula (la) and a pharmaceuticals acceptable diluent or carrier. The 
compounds of Formula (la) arc represented by ihe strucuturc: 

NHS(0) 2 R b 
Ri)m 




30 ^ y , dal 

wherein 

X is oxygen or sulfur: 

Ra is an alkyl. aryl. arylC j-4alkyl. heteroaryl. hcicroaryl C|-4alkvl. heterocyclic, or a 
heterocyclic Ci-4alkyl moiety, all of which may be optionally substituted: 
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Rb is a NR6R7, alkyl, aryl. arylC|-4alkyl. aryl C2-4alkcnyl, heteroaryl. heteroarylC]-4alkyl. 
hetcroaryIC2-4 alkenyl. heterocyclic, or heterocyclic C | -4alkyL or a heterocyclic 
C2-4alkcnyl moiety, camphor, all of which may be optionally substituted one to three limes 
independently by halogen; nitro; halosubstituted C1-4 alkyl; C|-4 alkyl: C1-4 alkoxy; 

5 NR9C(0)R a : C(0)NR6R7- S(0)3H. or C(0)OC 1 .4 alkyl; 

R6 and R7 arc independently hydrogen or a C 1 -4 alkyl group, or R6 and R7 together with the 
nitrogen to which they arc attached form a 5 to 7 member ring which ring may optionally 
contain an additional heteroatom which hetcroatom is selected from oxygen, nitrogen or 
sulfur, which ring may be optionally subsumed; 

10 R9 is hydrogen or a C | -4 alkyh preferably hydrogen: / 
Rl is independently selected from hydrogen; halogen; nitro; cyano: halosubstituted Ci-|<) 
alkyl: C 1 - 10 alkyl: C2- 1 0 alkenyl; C i_ 10 alkoxy: halosubstituted C ] . 10 alkoxy; azide: 
S(0)tR4; hydroxy: hydroxy Ci-4alkyl: aryl; aryl Ci-4 alkyl; aryloxy: aryl Ci-4 alkyloxy; 
heteroaryl: heteroarylalkyl; heterocyclic, heterocyclic C|-4alkyl: hcteroaryl C1-4 alkyloxy: 

15 aryl C2-I0 alkenyl; heteroaryl C2- 10 alkenyl: heterocyclicC2-10 alkenyl: NR4R5; C2-10 

alkenyl C(0)NR4R5: C(0)NR4R5= C(0)NR4Rl(>: S(0)3H; S(0)3R8: Ci-jo alkyl 
C(0)R 1 1; C2-IO alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR 1 1 : C(0)R 1 1 ; C(0)OR 12: 
OC(O) Ri 1; NR4C(0)R 1 1 ; or two R 1 moieties together may form 0-(CH2)sO- or a 5 to 6 
membered unsaturated ring; 

20 t is 0, or an integer having a value of I or 2: 
s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted Ci-4 alkyl. optionally 

substituted aryl. optionally substituted aryl Cj-4alkyl, optionally substituted heteroaryl. 
optionally substituted heteroaryl Ci-4alky I. heterocyclic, heterocyclic 1 -4 alkyl. or R4 and 
25 R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which 

may optionally comprise an additional hetcroatom selected from O/N/S; 

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted Ci - 10 alkyl: 
C 1 - 1 0 alkyl: C2- 10 alkenyl: C 1 . 1 < ) alkoxy; halosubstituted C 1 . 1 0 alkoxy: azide: S( 0)tR4: 
hydroxy: hydroxyCi-4alkyl: aryl; aryl Ci-4 alkyl; aryloxy; arylCj-4 alkyloxy: heteroaryl: 
30 heteroarylalkyl; hetcroarylC 1 -4 alkyloxy: heterocyclic, heterocyclic | -4alkyl; aryl C2- 10 

alkenyl: heteroaryl C2-10 alkenyl: heterocyclic^- 10 alkenyl; NR4R5: C2-10 alkenyl 
C(0)NR4Rs: C(0)NR4R5: C(O)NR4R|0: S(0)3H: S(0)3R«: C mo alkyl QO)R||: 
C2- 10 alkenyl C(0)R| 1: C2- 10 alkenyl 00)ORi 1 : CfO)R| \: C(0)ORi2: OC(O) R| |: 
NR4C(0)R ] 1 : or two Y moieties together may form 0-(CH2)sO- «>r a 5 to 6 membered 
35 unsaturated ring. 

n is an integer having a value of I to 3: 

m is an integer having a value of 1 to 3: 

RH is hydrogen or C 1-4 alkyl. 
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R 10 is C | - 10 aJkyl C(0)2R8: 

R 1 1 is hydrogen, C |-4 alkyl, optionally substituted aryl, optionally substituted aryl C |-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylCi-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic i-4alkyl; 

Rl2 is hydrogen, C 1-10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaceutical^ acceptably salt thereof 

A preferred ring substitution for Rj variable is monosubstituted in the 3-position. or the 
4- position, or di-substituted in the 3,4- position. The substituent group is suitably an electron 
withdrawing moiety. Preferably R i is nitro, halogen, cyano, tritluoromethyl group, or 
C(0)NR4R5 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being 
unsubstitutcd. If the ring is di-substiiuted. substituents are preferably in the 2'-, 3 - positions 
oi a monocyclic ring. While both Rj and Y can both be hydrogen, ii is prefered that at least 
one of the rings be substituted, preferably both rings are at least mono-substituted, i.e. n amd 
m are each equal to 1 or more. 

Y is more preferably a mono-substituted halogen, disubstituted halogen, mono- 
substituted alkoxy. disubstituted alkoxy. methylenedioxy, aryl, or alkyl. preferably these 
groups arc substituted in the 2 # - position or 2*-,3'-position. 

Exemplified compounds of Formula (la) are 
N-(4-Nhro 2-(phcnylsulfonylamino)phcnyl)-N'-phcnyl urea 
N-(f2-Phcnylsulfamido) 4-cyanophenyl]- N'-(2-bromo phenyl) urea 
N-(2-{ Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Amino sulfonyl styryl) phenyl) N'-(2-bromo phenyl) urea 
2-|(3.4 Di-mcihoxyphenylsulfonyI)amino] phenyl) N'-(2-bromo phenyl) urea 
N-(2-|(4-Acetamidophenylsulfonyl)amino) phenyl) N'-(2-bromo phenyl) urea 
N-(2-< Amino sulfonyl (2-thiophene) phenyl) N'-(2-hromo phenyl) urea 
N-(2-( Amino sulfonyl (3-tolyl) phenyl) N'-(2-bromo phenyl) urea 
N-(2-(Amino sulfonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 
N-(2-< Amino sulfonyl benzyl) phenyl) N'-(2-bromo phenyl) urea 

N-|2Mit2-fTrinuoromcthyl)phenyl)sulfonyllaminoJphenyl|-N'-(2-bromophenyl)urca 

N-(2-Bromophcnyl)-N'-[2-dimethylaminosulfonylamino)phcnyl}urca 

N-|2-{Phcncihylsulionylamino)phenyl]-N , -(2-bromophenyI)urea 

N-|2-[f2-ALXMamid(>-4-mcthylthiazol-5-yl)sulfonylamino)phenyl]-N'^ 

N-[2-l(2.3-Dichlorothien-5-yl)]suIfonylamino]phenyl)-N'.f2-bromophenyl)urea 

N-[2-|(3.5-BisLrinuoromeihylphenyl)sulfonylaminolphenyll-N'-(2-bromopheny!)urca 
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NM2M(2-Benzyl)suli*onylamino]-(5-iri 

N-|2-|2-(3-Niirophenyl)sulionylamino|phcnyl)-N , -(2-bromophcnyl)urca 

N-[2-[2-(4-PhenoxyphenyI)sulfonylamino)phenyl|-N , -(2-bromophcnyl) urea 
N-([2-( I S)- 10-Camphorsulfonylamino]phenylJ-N , -(2-bromophcnyI)urea 
N-([2-(IR)-I0-Camphorsuli'onylamino]phenyl]-N'-(2-bromophcnyl) 
N-|2-(2-(2-Nitro-(4-trifluoromethyl)phenyl)sulfa^ 

N-(2-(2-Amino-(4-trifluoromethyl) phenyl) sulfonylamino] phenyl]- N'-(2- 
bromophenyl)urea 

N-[2-(aminosulfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea 

Another aspect of the present invention is the novel compounds of Formula (lb), a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
(lb) and a pharmaceutical^ acceptable diluent or carrier. The compounds of Formula (lb) arc 
represented by the strucuture: 



X 1 R 2 




wherein 

X is oxygen or sulfur; 
X | is oxygen or sulfur; 

R i is independently selected from hydrogen; halogen; niiro; cyano: halosubstituted C 1. 10 
alkyl: C mo alkyl; C2- 10 alkenyl; Cj. |() alkoxy; halosubstituted C 1 . to alkoxy; a/.ide; 
S(0)tR4; hydroxy; hydroxyC)-4alkyl; aryl; aryl C1-4 alkyl; ar>'loxy: arylC|-4 alkyloxy: 
heieroaryl; heteroarylalkyl; heterocyclic, heterocyclic C|-4alkyl: hetcroaryl C1.4 alkyloxy: 
aryl C2- 10 alkenyl; hetcroaryl C2- 10 alkenyl; heterocyclic^- 10 alkenyl: NR4R?: C2- 10 
alkenyl C(0)NR4R5: C(0)NR4R5^ C(O)NR4Rl0; S(0)3H; S(0)3R«: C|-i» alkyl 
00)R 1 1: C2-IO alkenyl C(0)R 1 1 : C2- 10 alkenyl C(0)OR | | ; C(0)R | i ; C(0)OR 12- 
OC(O) R 1 1 ; NR4C(0)R I ] : or two R 1 moieties together may form CMCH2)sO- or a 5 to 6 
mcnibcrcd unsaturated ring: 

t is 0. or an integer having a value of 1 or 2: 

s is an integer having a value of 1 to 3; 

R2 is a substituted aryl. hetcroaryl, or heterocyclic ring which ring has a functional moiety 
providing the ionizable hydrogen having a pKa of 10 or less; 
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R4 and R5 arc independently hydrogen, optionally substituted C|-4 alkyl, optionally 

substituted aryl, optionally substituted aryl C|-4alkyl, optionally substituted hetcroaryl. 
optionally substituted hetcroaryl C | -4alkyl, heterocyclic. heicrocycIicC|-4 alkyl. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S; 

Y is independently selected from hydrogen: halogen: nitro; cyano: halosubstiiuted C\. 10 alkyl: 
C 1 . 1 0 alkyl: C2- 10 alkenyl: C | . 10 alkoxy: halosubsutuied C | . 1 () alkoxy: azidc: S(0) t R 4 : 
hydroxy: hydroxyCi.4aJkyl: aryl; aryl C|. 4 alkyl: aryloxy; arylC|- 4 alkyloxy: hetcroaryl: 
hetcroarylalkyl: heteroarylCi-4 alkyloxy: heterocyclic. heterocyclicCi-4alkyl: aryl C2-10 
alkenyl: hetcroaryl C2- 10 alkenyl: heterocyclicC2- 10 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5:C(0)NR4R5: C(O)NR4Rl0; S(0) 3 H: S(0)3Rg: Cj-K, alkyl C(0)Ri y. 
C2- 1 0 alkenyl CfO)R 1 1 : C2- 1 0 alkenyl C(0)OR | j : C(0)R 1 1 : C(0)OR 1 2 : OC(O) R 1 1 : 
NR4C(0)R 1 1 : or iwo Y moieties together may form 0-(CH2) s O- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of I to 3; 

m is an integer having a value of 1 to 3; 

Rg is hydrogen or C | .4 alkyl: 

R 10 is C 1- 10 alkyl C(0) 2 R8: 

Rl 1 is hydrogen. C 1.4 alkyl. optionally substituted aryl. optionally substituted aryl C|-4alkyl, 
optionally substituted hetcroaryl, optionally subsututed heieroarylC|-4alkyl, optionally 
subsututed heterocyclic, or optionally substituted heterocyclicC|-4alkyl: 

R]2 is hydrogen. C 1- 10 alkyl. optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaccutically acceptable salt thereof. 

Suitably, the variable, etc. for Formula (lb) are the same as those defined for Formula 
(I) above, such as for example the functional moieties on the R2 group having an ionizablc 
hydrogen with a pKa of 10 or less. Suitably such functional groups include, but arc noi 
limited to. hydroxy, carnoxylie acid, thiol. -NH-C(0)R a . -C(0)NR 6 R7. substituted 
sulfonamides of the formula -NHS(0)2Rb- -S(0)2NHR C . NHC(X2)NHR h . or tctra/.oyl (as 
defined for Formula (I). 

Suitably lor compounds of Formula fib), a preferred ring substitution for R ] is in the 
3-position. the 4- position or is preferably di substituted in the 3.4- position. The subsiitucnt 
croup is suitably an electron withdrawing moiety . Preferably R | is nitro. halogen, cyano. 
trifluoromcthyl group, or C(0>NR.4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4^ preferably being 
unsubsututcd. If the ring is disubsiuuicd. substitucnts are preferably in the T or 3" position of 
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a monocyclic ring. While both R | and Y can both be hydrogen, ii is prefercd thai ai least one 
of ihc rings be substituted, preferably both rings arc at least mono-substituted, i.e. n amd m arc 
each equal to 1 or more. 

Suitably for compounds of Formula (lb), Y is more preferably disubstituted halogen l 
mono-substituted halogen, disubstituted alkoxy, mono-substituted alkoxy. methylencdioxy. 
aryl, or alkyl, preferably in the 2*position or 2'.3'-position. 

Another aspect of the present invention is the novel compounds of Formula (Ic). a 
subset of compounds of Formula (I) useful for treating a chemokine mediated disease. This 
invention also relates to the pharmaceutical compositions comprising a compound of Formula 
(Ic) and a pharmaceutical ly acceptable diluent or carrier. The compounds of Formula (Ic) arc 
represented by the strucuture: 




wherein 

X is oxygen or sulfur; 
X i is oxygen or sulfur: 

R | is independendy selected from hydrogen: halogen: nitro; cyano: halosubstituted C \. io 
alkyl: C i-io alkyl: C2-10alkenyl: Cj-io alkoxy: halosubstituted C). |() alkoxy: azidc; 
S(0)tR4: hydroxy: hydroxyCi-4alkyl; aryl: aryl Ci-4 alkyl: aryloxy: aryl C| -4 alkyloxy: 
heteroaryl: heteroarylalkyl: heterocyclic. heterocyclicC|-4alkyI: heteroarylC ] -4 alkyloxy: 
aryl C2-10 alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic C2-I0 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R5: C(0)NR4R5: C(0)NR4R 10: S(0)3H: S(0)3Rs: C.\ . 10 alkyl 
C(0)R 1 1 : C2- 1 0 alkenyl C(0)R 1 1 ; C2-10 alkenyl C(0)OR 1 1 : C(0)R 1 1 : OCMOR ( 2 : 
OC(O) R 1 1 : NR4C(0)R| \ : or two R\ moieties together may form 0-(CH2)sO- or a 5 10 
mcmbered unsaturated ring: 

( is 0, or an integer having a value of I or 2: 

s is an integer having a value of 1 to 3: 

R4 and Rs are independently hydrogen, optionally substituted C1-4 alkyl. optionally 

substituted aryl. optionally substituted aryl C|.4alkyl. optionally substituted heteroaryl. 
optionally substituted heteroaryl C [-4 alkyl. heterocyclic, heterocyclic C\ .4 alkyl. or R4 
and Rs together with the nitrogen to which they arc attached form a 5 to 7 member nnj: 
which may optionally comprise an additional hcteroatom selected from O/N/S: 

Y is independently selected from halogen: nitro: cyano: halosubstituted C\. 10 alkyl: C\. 10 
alkyl: C2-10 alkenyl: Ci-io alkoxy: halosubstituted Cj-K) alkoxy: azidc: S(0)tR4: 
hydroxy: hydroxy Ci-4alky I: aryl: aryl Ci-4 alkyl: aryloxy: arylCi-4 alkyloxy: heteroaryl: 
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hetcroarylalkyl: hetcroarylC] -4 alkyloxy; heterocyclic, heterocyclic C i-4alkyl: aryl C2-K) 
alkcnyl; hcteroaryl C2- 10 alkenyl; heterocyclic C2- 10 alkenyl; NR4R5: C2- 10 alkeny! 
C(0)NR4R5: C(0)NR4R5: C(0)NR4Rl(): S(0)3H: S(0)3R8: Cj-io alkyl C(0)Ri 1; 
C2- 1 0 alkenyl C(0)R 1 1; C2-IO alkenyl C(0)OR 1 1 : C(0)R 1 1 ; QO)OR 1 2: OC(O) R 1 1 : 
5 NR4C(0)R 1 1 : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 membered 

unsaturated ring: 
n is an integer having a value of I to 3: 
m is an integer having a value of I to 3: 
R8 is hydrogen or C 1 .4 alkyl ; 
10 R 10 is C 1- 10 alkyl C(0)2Rh: 

R| 1 is hydrogen. Cj-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyl. 
• optionally substituted heteroaryl, optionally substituted heieroarylCi.4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic i-4alkyl; 
Rl2 is hydrogen. C], 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl; 
1 5 provided that 

when n = 1 than Y is substituted in the 2- or 3- position; 

when n =2 than Y is di-substituted in the 2'- 3'- position, the 2 -5'- position, the 
2 -6* position, the 3'-5' or the 3-6' position; 

when b = 3 than Y is trisubstitutcd in the 2 l -3'-5' or the 2 -3 -6 - positions; 
20 further provided that 

when Xi is O. m=2. R\ is 2-t-buiyl. 4-mcthyh and n=3 than Y is not 2'-OH.3-t- 
butyl. 5-mcthyl: 

when X 1 is O. m=l, R\ is 4-mcthyl. and n=2 than Y is not 2-OH. 5 -methyl: 
when X | is O, m=I. R | is hydrogen, and n=2 than Y is not 2 -6 -dieihyl: 
25 when Xi is 0.m=l,R| is 6-OH. and n=2 than Y is not 2 -5-mcthyl: 

when X ] is S. m= I . R 1 is 4-ethyI. and n= I than Y is not 2-methoxy: 
or a pharmaceutically acceptably salt thereof. 

Suitably, the variables, etc. for Formula Uc) arc the same as those defined for Formula 
30 (I) above unless indicated. . 

Suitably for compounds of Formula (Ic>. a preferred ring substitution for R) is in the 
3-position. the 4- position or di substituted in the 3.4- position. Preferably R| is other than 
hydrogen. The subsiilucnt group is suitably an electron withdrawing moiety. Preferably R| is 
35 nitro. halogen, cyano. trilluoromeihyl group, or CtO)NR4R5. 

While Y may be substituted in any of the 5 ring positions, preferably the ring with the 
Y moiety is mono-substituted in the 2-position or 3- position, with the 4- preferably being 
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unsubstituied. If ihe ring is disubstitutcd, substituents are preferably in ihe 2' or 3* position of 

a monocyclic ring. While both R \ and Y can both be hydrogen, ii is prclercd that ai least one 

of the rings be substituted, preferably both rings are at least mono-subsiuutcd, i.e. n amd m arc 

each equal to I or more. 
5 Suitably for compounds of Formula (Ic), Y is more preferably a mono-substituted 

halogen, disubsiitutcd halogen, mono-substituted alkoxy, disubstitutcd alkoxy, 

methylenedioxy, aryi, or alkyl, preferably with these groups in the 2'position or 2.3-posiiion. 
Exemplified compounds of Formula (Ic) are: 

N-1 2-Hydroxy-4-( methoxycarbonyDphcnyl )-N'-phenylurea; 
10 N-[2-Hydroxy-5-nitro-phenyl]-N -phcnyl urea 

N-(2-Hydroxy-4-fluorophenyl)-N'-phenyl urea 

N-|2-Hydroxy-4-(trifluoromethyl)phenyl)-N'-phenyl urea 

N-(2-Hydroxy-4-niirophenyl)-N'-(2-hydroxy-4-niu , ophenyl) urea 

N-(2-Hydroxy-4-nitrophenyI)-N'-phenyl-thiourea 
15 N-(2-Hydroxy-5-nitrophcnyl)-N , -(3-meihoxy-2-thienyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N-(3-methoxy-2-thienyl)urea 

N-(2-Hydroxy-4-nitropheny])-N'-(3-meihoxyphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-methoxyphenyl)urea 

N-(2-Hydroxy-4-niu-ophenyl)-N , -(3-trifluoromethylphenyl)urea 
20 N-(2-Hydroxy-4-nitrophenyl)-N , -(2-trifluoromethylphenyl)urea 

N-(2-Hydroxy-4-niu*ophcnyl)-N , -(4-trinuoromethylphenyl)urea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-bromophcnyl)LTea 

N-(2-Hydroxy-4-nitrophcnyl)-N , -(3-bromophcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N'-(4-bromophenyl)urea 
25 N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-phcnylphenyl)urea 

N-(2-Hydroxy-4-nitrophcnyl)-N'-(2-nitrophcnyl)urca 

N-(2-Hydroxy-4-niirophcnylVN'-(2-fluorophcnyl)urea 

N-(2-Hydroxy-4-niirophcnyl)-N , -(2/vdinuorophcnyl)urca 

N-f2-Hydroxy-4-nurophenyI)-N , -(2-cthoxyphcnyl)urca 
30 N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-cihylphcnyUurca 

N-(2-Hydn>xy-4-niin)phcnyl)-N , -(2-trifluoromcihi)xyphenyl)urca 

N-(2-Hydroxy-4-nitrophcnyl) N , -(2-mcthylthiophcnyl) urea 

N-(2-Hydroxy-4-nitro-phcnyl) N'-(2-ehloro 6-mcthyl phenyl) urea 

N-(2-Hydroxy-4-nitro-phenyl) N , -(2-sulfoxymclhyl phenyl) urea 
35 N-(2-Hydroxy-4-trinuoromcthyl phenyI)-N'-(2-bromo phenyl) urea 

N-(2-Hydroxy-4-trifluoromeihyl phenyl)-N'-(2-phenyl phenyl) urea 

N-C-Hydroxy-4-carbomethoxy phenyD-N'-O-phcnyl phenyl). urea 

N-t2-Hydroxy-4-nitrophcnyl)-N , -(2.3-dichloro phenyl) urea 
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N-(2-Hydroxy-4-niirophenyl)-N'-(2,4-dichloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N'-(2-chloro phenyl) urea 
N-(2-Hydroxy-4-niirophenyl)-N , -(2,4-dibromo phenyl) urea 
N-(2-Hydroxy- l-napthyl)-N , -(2-bromo phenyl) urea 
5 N-(2-Hydroxy-4-nitrophenyl)-N'-(2,3-methylenedioxyphenyl)urea 
N-(2-Hydroxy-4-niirophenyl) N*-(3-chloro 2-methoxy phenyl) urea 
N-[2-Hydroxy-4-(Benzylamino)carbonyl phenyl )-N , -(2-hromophenyl)urea 
N-(2-Hydroxy-4-niiro phenyl)-N'-(2-phenoxy phenyl) urea 
N-(2-Hydroxy-4-iluoro phenyl)-NT-(2-bromo phenyl) urea 

10 N-(2-Hydroxy-3,4-difluoro phenyl)-N'-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-phenyl phenyl) N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-methyl phenyl)-N -(2-bromo phenyl) urea 
N-(2-Hydroxy-4-nitro phenyl)-N , -(2-phenylamino phenyl) urea 
N-(2-Hydroxy 3-carboxyphenyl)-N-(2-bromo phenyl) urea 

15 N-(2-Sulfhydryl-4-bromo phenyl)-N*-(2-bromo phenyl) urea 
N-(2-Hydroxy 4-nitro phenyl)-N'-(2-iodo phenyl) urea 
N-(2-Hydroxy 4-niiro phenyl)-N'-(2-bromo phenyl) thiourea 
N-(2-Hydroxy-4-azidophenyl)-N'-(2-mcthoxyphenyl)urea 
N-[2-Hydroxy-5-cyanophenyl]-N'-(2-bromophenyl] urea 

20 N-[2-Hydroxy-3-fluorophenyl]-N , -[2-bromophenyl] urea 

N-[2-Hydroxy-3-nuoro-5-bromophenyl]-N'-[2-bromophenyll urea 
N-f2-Hydroxy-3-chlorophenyll-N , -[2-bromophenyl] urea 
N-[2-Hydroxy-3-trinuoromethylphenyll-N'-[2-bromophenyl| urea 
N-[2-hydroxy-3.4-diphenyl phenyll-N f -[2-bromophenyl] urea 

25 N-[2-HydroxyO-glycincmethylesicrcarbonylphenyIl-N , -[2-bromophcnyl) urea 
N-[2-Hydroxy-3-glycincarbonylphenyll-N'-(2-bromophenylJ urea 
N-(2-Hydroxy-3.5-dichlorophenyll-N , -|2-bromophenyl] urea 
N-f2-Hydroxy-3-niirophenyll-N'-[2-bromophenyl] urea 
N-[2-Hydroxy-3.4-dichlorophenyll-N'-[2-bromophenyl] urea 

30 N-[2-Hydroxy-3-cyanophenyl]-N'-[2-bromophenyl] urea 
N-(2-Hydroxy-4-cyanophenyl]-N'-f2-bromophenyl] urea 
N-[2-Hydroxy-4-cyanophenyl)-N'-|4-methoxyphenyl] urea 
N-[2-Hydroxy-4-cyandphenyll-N'-[2-phcnylphenyll urea 
N-[2-Hydroxy-4-cyanophcnyll-N , -l2-mcihylphenyl] urea 

35 N-[2-Hydroxy-4-cvanophcnyl]-N , -12-trinuoromeihylphcnyIl urea 
N-^-Hydroxy^-cyanophenyll-N'-IS-trifluoromethylphenyl] urea 
N-[2-Hydroxy-4-cyanophcnyl]-N'-i4-irifluoromethylphenyll urea 
N-f2-Hydroxy-3-n-propylphenylJ-N Tt -|2-bromophenyl) urea 
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N-[2-Hydroxy-4-ethylphenylJ-N , -I2-bromophenyl] urea 
N-[2-Hydroxy-3-phenylaminocarbonyl phenyl]-N'-|2-bromophenyl| urea 
N-[2-Hydroxy-3-cyano-4-melhylphenyl|-N , -[2-bromopheny]I urea 
N-f2-Hydroxy-4-carhophenyl phenyl |-N'-I2-broniophenyl| urea 
5 N-[2-Hydroxy-3-carbophenyl phenyl )-N-[2-hromophenyl J urea 
N-[2-Hydroxy-3-benzyloxy phenyl]-N'-[2-bromophenyl] urea 

(E)-N-[4-[2-(Methoxycarbonyl)ethenyl]-2-hydroxyphenyl|-N , -|2-bromophcnyl| urea 
(E)-N-[3-[2-(MethoxycarbonyI)ethenyll-2-h^ |2- 
bromophenyl) urea 

10 (E)-N-[3-f2-(Aminocarbonyl)elhenyl]-2-hydroxyphenyll-N , -f2-bromophenyI|uroa-N , -[2- 
bromophenyl] urea 

(E)-N-l4-[2-(Aminocarbonyl)eihenyl]-2-hyd^ 
bromophenyl] urea 

N-f2-Hydroxy-4-benzamide pheny]]-N*-[2-bromophenyl] urea 
15 N-[2-Hydroxy-4-aminocarbonyl phenyl]-N'-[2-bromophenyl] urea 

N-(2-Hydroxy-3,5,6-trinuorophenyl)-N , -(2-bromophenyl)urea 

N-(2-Hydroxy-3-fluoro-4-trifluoromethylphenyl)-N , -(2-bromophenyl)urea 

N-(2-Hydroxy-3-iodophenyl)-N*-(2-bromophenyl)urea 

N-[2-Hydroxy-4-cyanophenyl]-N'-(4-phenylphenyll urea 
20 N-[2-Hydroxy-4-cyanophenyl]-N «[2,3-dichlorophenyl] urea 

N-[2-Hydroxy-4-cyanophenyl]-N , -[2-methoxyphenyl) urea 

N- [2- Hy droxy-4-c yanopheny 1 | -N'- [ 3-meihoxyphenyI | urea 

N-(2-Hydroxy-5-fluorophenyl]-N-[2-bromophenyll urea 

N-[2-Hydroxy-5-trinuoromeihylphenyl)-N -[2-bromophenyl | urea 
2? N-f2-Hydroxyphenyl]-N'-[2-bromophenyl) urea 

N-fTrans-3-styrl-2-hydroxyphcnyl)-N , -[2-bromophenyll urea 

N-[ 2-Hydroxy-3.4-dichlorophenyl l-N'-[ 2-methoxyphcnyl ) urea 

N-[2-Hydroxy-3.4-dichlorophcnyl]-N t -[4-methoxyphcny]| urea 

N-[2-Hydroxy-3.4-dichlorophenyl]-N , -[3-lrifluoromcihylphenyl) urea 
30 N-[2-Hydroxy-3.4-dichlorophenyll-N , -|2-phenylphenyl| urea 

N-f2-Hydroxy-3.4-dichlorophenyl)-N-[4-phenylphenyl] urea 

N^2-Hydroxy-3.4-dichlorophenyl)-N'-I2.3-dichlorophcnyl) urea 

N-[2-Hydroxy-4MSopropyIphenyll-N , -|3-trinuoromeihylphcnyl| urea 

NM2-Hydroxy-3-naphthyl|-N'-|23-dichlorophenyn urea 
35 N-(2-Hydroxy-4-azidophenyl)-N'-(2-iodophenyl)urea 

N-(2-Hydroxy-3-azidophenyl)-N , -(2-bromophenyI)urea 

N-[2-Hydroxy-3-cyanophenyl]-N'-[2-methoxyphenyl] urea 

N-[2-Hydroxy-3-cyanophenyl)-N*-13-trinuoromethylphenylj urea 
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N-|2-Hydroxy-3-cyanophcnyl|-N-|2-phcnylphenyl| urea 
N-|2-Hydroxy-3-cyanopheny)]-N'-|2.3-dichlorophcny]| urea 
N-f 2-Hydroxy-4-isopropylpheny] J-N'-f 2,3-dichlorophcnyl ) urea 

N-(2-Hydroxy-4-isopropylphenylJ-N'-[2-chJoro-5-trifluor»mcihylphcnyl| urea 
N-[2-Hydroxy-3-phenylphenyl)-N'-f2,3-dichlorophcnylj urea 
N-[2-Hydroxy-5-nitrophenyl]-N , -|2-mcihoxyphenylJ urea 
N-P-Hydroxy-S-niirophenylJ-N'-O-trinuoromcthylphcnyll urea 
N-(2-Hydroxy-5-nitrophenyl]-N'-(2-phenylphenylJ urea 
N-f2-Hydroxy-5-nitrophenyl)-N'-f2.3-dichlorophenyl) urea 
N-[2-Hydroxy-5-ethylsulfonylphenylJ-N , -I2.3-dichlorophenyl| urea 
N-[2-Hydroxy-3,4-dichlorophcnyl]-N'-[2,4 dimethoxyphenyl] urea 

N-[2-Hydroxy-3,4-dichlorophenylJ-N , -[2-chloro-5-trinuoromcihylphcnyl| urea 
N-[2-Hydroxy-3,4-dich]orophenyl]-N'-f benzyl] urea 

N-[2-Hydroxy-4-isopropy]phenyl)-N'-[3-trinuoromeihylphenyl| urea 
N-[2-Hydroxy-3-naphthyl)-N , -f3-trinuororaeihylphenyl|urca 
N-[2-Hydroxy-3-naphthyl]-N , -[2.3-dichlorophenylj urea 
N-[2-Hydroxy-3-naphthyl]-Nr-|benzyJ} urea 
N-f2-hydroxy-3-(phenyIaminocarbonyl) phenyl ]-N'-[ benzoyl) urea 
N-I2-Hydroxy-3-trinuoromeihylphenyl]-N'-|benzoyl) urea 
N-[2-Hydroxy-4-cyanophenyl]-N'-fbenzoyI] urea 
N-f2-Hydroxy-5-naphthalenesulfonic acid]-N'-[2-bromophenyl| urea: 
N-f 2-Hydroxy-4-naphthalcnesullonic acid)-N'-f 2-bromophcny] | urea: 
N-(2-Hydroxy 3-napihyl) N"-(2-bromo phenyl) urea: 
N-(2-Hydroxy-J-napthyl>-N'-(2-bromo phenyl) urea: 
N-(2-Hydroxy-4-nitrophenyl)-N , -(l-naphihyl)urea: 

Suitable pharmaceuucally acceptable salts arc well known to those skilled in the an and 
include basic salts of inorganic and organic acids, such as hydrochloric acid, hydrobromic 
acid, sulphuric acid, phosphoric acid, methane sulphonic acid, ethane sulphonic acid, acetic- 
acid, malic acid, tartaric acid, citric acid, lactic acid, oxalic acid, succinic acid, lumanc acid, 
maleic acid, benzoic acid, salicylic acid, phenylacctic acid and mandclic acid. In addition, 
pharfnaceutically acceptable salus of compounds of Formula (I) may also be formed with a 
pharmaceutical^ acceptable cation, lor instance, if a substiiucni group comprises a carboxy 
moiety. Suitable pharmaceuucally acceptable cations are well known to those skilled in the an 
and include alkaline, alkaline eanh. ammonium and quaternary ammonium cations. 



The following terms, as used herein, refer to. 

• "halo" - all halogens, that is chloro. fluoro. bromo and iodo. 
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* "Cj-ioalkyl" or "alky!" - boih straight and branched chain radicals of I u> 10 carbon 
atoms, unless the chain length is otherwise limited, including, but not limited to. methyl, ethyl. 
/7-propyl, i.w-propyh /r-bulyl, .vcc-huiyl. i.w-buiyl. r?r/-hutyL /r-pentyl and the like. 

• The term "cyeloalkyl" is used herein to mean cyclic radicals, preferably of 3 to 8 
carbons, including but not limited to cyclopropyl, cyclopentyl, cyclohcxyl. and the like. 

° The term "alkenyl" is used herein at all occurrences to mean straight or branched 
chain radical of 2-10 carbon atoms, unless the chain length is limited thereto, including, but not 
limited to cthenyl, 1-propenyL 2-propenyl. 2-mcthyl- l-propcnyl. l-buicnyl, 2-butcnyl and the 
like. 

* "aryl" - phenyl and naphthyl; 

° "heteroaryl" (on its own or in any combination, such as "hetcroaryloxy". or 
"heteroaryl alkyl") - a 5- 10 membered aromatic ring system in which one or more rings contain 
one or more heteroatoms selected from the group consisting of N. O or S. such as. but not 
limited, to pyrrole, pyrazole. furan. thiophcnc, quinolinc. isoquinolinc. quinazolinyl. pyridine, 
pyrimidinc, oxazole, thiazolc, thiadiazolc, triazole, imidazole, or benzimidazolc. 

o "heterocyclic" (on its own or in any combination, such as "hctcrocychcalkyl") - a 
saturated or partially unsaturated 4- 10 membered ring system in which one or more rings 
contain one or more heteroatoms selected from the group consisting of N, O, or S: such as, but 
not limited to. pyrrolidine, piperidine, pipcrazine. morpholinc, tetrahydropyran. or 
imidazolidine. 

• The term "arylalkyl" or "heteroarylalkyl" or "hetcrocyclicalkyr is used herein to 
mean C |- io alkyl. as defined above, attached to an aryl. heteroaryl or heterocyclic moiety, as 
also defined herein, unless otherwise indicated. 

« "sulfinyl" - the oxide S (O) of the corresponding sulfide, the term "thin" rclcrs to the 
sulfide, and the term "sulfonyl" refers to the fully oxidized S(0)2 moiety. 

o The term "wherein two Ri moieties (or two Y moieties) may together form a 5 or 6 
membered unsaturated ring" is used herein to mean the formation of a napthylenc ring system 
or a phenyl moiety having attached a 6 membered partially unsaturated ring such as a C6 
cycloalkcnyl. i.e hcxenc. or a C.s cyloalkenyl moiciy. cyclopcntenc. 

The compounds of Formula (I), (la), (lb), (tc). (II) and (III) may be obtained by 
applying synthetic procedures, some of which are illustrated in the Schemes below The 
synthesis provided for in these Schemes is applicable for the producing compounds of Formula 
(I), tia). (II) and (III) having a variety of different R. R |. and Ar groups which are reacted, 
employing optional subsutucnis which arc suitably protected, to achieve compatibility with the 
reactions outlined herein. Subsequent deprotcction. in those cases, then affords compounds of 
the nature generally disclosed. Once the urea nucleus has been established, further compounds 
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of these formulas may be prepared by applying standard techniques for functional group 
intcrconversion, well known in the an. While the schemes arc shown with compounds only of 
Formula (I) this is merely for illustration purposes only. 



Scheme 1 




R=NH 2 . OH. C0 2 H, SH 
NHSQ 2 R 



a)PhNCO 



Ortho substituted phenyl ureas shown in 2-scheme 1 may be prepared by standard 
conditions involving the condensation of commercially available ortho substituted 
aniline(Aldrich Chemical Co.. Milwaukee, Wi) with the commercially available optionally 
substituted aryl isocyanatc (Aldrich Chemical Co., Milwaukee, Wi) in an aprotic solvent 
(DMF, toluene). When the l-(RS02NH)2-(NH2)Ph is not commercially available it can be 
made by treating the commercially available RSO2CI with the coorcsponding 2-phenylene 
diamine in the presence of an base like methyl amine or NaH in an aprotic solvent (like 
methylene chloride or DMF). 



If the desired 2-substituicd aniline 5-schemc 2. is not commercially available the 
corresponding nitro compound can be prepared from 3-scheiflp o. under standard nitraiion 
conditions (using HNCh or BF4NO3) at 23 °C The nitro compound is then reduced to the 
corresponding aniline using SnCb in EtOH(or alternately hb/Pd or L1AIH4). 



Scheme 2 




R"=OH. NH 2 . NHS0 2 R 



a)HNQ 3 . 23 °C b)SnCI 2 . EtOH 
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Scheme 3 




£ Z fl 

a) NH 4 SCN. Br 2 

b) NaOH EtOH 

I! the desired 2-amino bcnzcncthiol X-schcmc 3 is not commercially available ii can be 
synthesized by reaction of the phenyl aniline with the thiocyanate anion in the presence of an 
oxidamdike bromine) to produce the 2-amino benzthiazole 7-scheme 3 . This thiazole can then 
be hydrolyzed to the desired 2-amino benzenethiol 8-scheme 3 with a strong base like NaOH in 
a protic solvent (i.e.. EtOH). 

Scheme 4 




a)TBSCl. imid. DMF b)i)CICXCI. NaHC0 3 . ii)PhNH 2 c)Et 3 N*HF. CH 3 CN 
In the case where the thioisocyanaic or phenyl isocyanaie is noi commercially 
available, the thiourea or urea 1 1 -scheme 4 may be prepared from the commercially available 
ortho substituted aniline. This compound is first protected with a protecting group (ten-butyl 
dimethyl silyl or benzyl ) by conditions well known in the arKsec Greene. T Protecting 
Qrpyps in Organs Synthesis, Wiley&Sons. New York. 198 1). This protected aniline is then 
reacted, in the presence of a base(Iikc trielhyl amine or sodium bicarbonate), with either 
thiophosgene or a solution of phosgene in an aprotic solvent (ie. DMF. toluene), followed by 
aniline to produce the protected thiourea or urea respectively. The corresponding urea or 
thiourea is then dcprotccied. using conditions standard in the art. to form the desired thiourea 
or urea 1 1 -scheme 4. 
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Scheme 5 




a)(PhO) 2 PON 3 ,El 3 N b)PhXNH 2 
X=OH. NHS0 2 R. SH 

Alternately the urea can be formed using a Cunius rearrangement from the 

corresponding aromatic or thiophene carboxylic acid 12-scheme 5 . The carboxylic acid is 

submitted to standard Cunius conditions ((PhO)2PON3, E13N or CICOCOC1 followed by 

NaN.3) and the intermediate isocyanate is trapped by an appropriately substituted aniline. 

Pharmaceutical^ acceptable salts of compounds of Formula (I) may be obtained in 
known manner, for example by treatment thereof with an appropriate amount of acid or base in 
the presence of a suitable solvent. 

Another aspect of the present invention is the novel synthesis of cyano nitrophenol 
intermediates. Numerous conversions of aryl halides to aryl cyano derivatives with copper (I) 
cyanide have been published. However, no examples of an aryl ring with a hydroxy group 
present were mentioned. Several attempts to obtain a cyano phenol moiety with published 
results failed. Using known conditions of elevated temperatures, greater than 170°C. such as 
from 180 to 210' did not yield displacement of the halogen to a cyano moiety. Standard bases, 
such as DMF and pyridine further provided no desired product. Intermediates such as 2- 
amino-5-iluorophenol. 2-nitro-5-fluorophenol, 2-nitro-5-methyl-6-bromophenol were tried 
with a change of halogens, from fluorine to chlorine to bromine, and with use of copper (I) 
cyanide. The use of a bromine derivative, such as 2-nitro-5-methyl-6-bromopheno] . with 
dimethylforniamidc and using tricihylaminc with a catalytic amount of dimelhylamino pyridine 
and copper (I) cyanide at reduced temperatures,, i.e. <I(Xrc preferably 60 to about 80'C for 
reduced times from strandarized procedures, i.e., < 18 hours, preferably about 4 in 6 hours 
yielded the desired products. 

Therefore one aspect of the invention is to a process for producing a cyano phenol 
derivative of the formula: 
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wherein Ri is as defined for Formula (I) above, which method 



comprises reacting a compound of the formula: 

OH 




Rl wherein X is halogen with copper (I) cyanide, dimethylformamidc. 

triethylamine and a catalytic amount of dimethylamino pyridine. Preferably, the process is run 
5 at reduced temperatures of about 60 to about 80*C. Preferably X is bromine. 

In the Examples, all temperatures are in degrees Centigrade (°C). Mass spectra were 
performed upon a VG Zab mass spectrometer using fast atom bombardment, unless otherwise 
indicated. 1 H-NMR (hereinafter "NMR") spectra were recorded at 250 MHz or 4<X)MHz 
10 using a Bruker AM 250 or Am 400 spectrometer, respectively. Multiplicities indicated arc: 
s=singlet, d=doublet f t=triplet, q=quartet t m=multiplei and br indicates a broad signal. Sat. 
indicates a saturated solution, equiv. indicates the proportion of a molar equivalent of reagent 
relative to the principal reactant. 

Flash chromatography is run over Merck Silica gel 60 (230 - 400 mesh) 

15 

SYNTHETIC EXAMPLES 

The invention will now be described by reference to the following examples which arc 
merely illustrative and are not to be construed as a limitation of the scope of the presem 
invention. All temperatures are given in degrees centigrade, all solvents used herein arc of the 
20 highest available purity and all reactions are run under anhydrous conditions in an anion 
atmosphere unless otherwise indicated. 

General Method A: Synthesis of N, N'- phenyl urea To a solution of substituted 
phenyl isocyanate (1.0 equiv.) in toluene (5 miliLitcrs (hereinafter M mL")) the corresponding 
25 aniline ( 1 .0 equiv.) was added. The reaction mixture was stirred at about X0°C until complete 
(24-48 hours (hereinafter "hrs" or "h")). then cooled to room temperature. The purifications, 
yields and spectral characteristics for each individual compound arc listed below 



30 



General Method B: Synthesis of N, N*- phenyl urea To a solution of phenyl 
isocyanate (1.0 equiv.) in dimethyl formamide ( ImL) the corresponding aniline ( 1 .0 equiv.) 
was added. The reaction mixture was stirred at about 80°C until complete (24-4S hours), then 
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the solvent was removed under vacuum. The purifications, yields and spectral characteristics 
lor each individual compound arc listed below. 

General Method C:Synthesis of sulfonamide The ortho substituted aniline (1 equiw). 
5 triethyl amine (1 equiv.) and the desired sulfonyl chloride (1 equiv.) were combined in 

methylene chloride and allowed lo stir at about 23 °C until complete ( 1 2-36 h). The reaction 
mixture was partitioned between water and methylene chloride. The organic layer was 
separated and dried over magnesium sulfate, filtered and concentrated in vacuo. The 
purifications of each compound are listed below. 

10 

Example I 

Preparation of N-f2-Hvdroxv-4-(methoxvc arhonvnphenvn-N , -phenvl nma 

N-[2-Hydroxy.4-(methoxycarbonyl)phenyll-N , -phenyl urea was prepared from 
methyl-4-amino-3-hydroxybenzoate (200 mg, 1.19 mmol) and phenyl isocyanate ( 1. IV mmoh 
15 according to the procedure noted above in General Method A. The product was purified by 
precipitation from toluene, and filtering, to afford the titled compound (309 mg, 9()9r). mp: 
188.4-188.8°C: l HNMR (CD3OD/CDCI3): 8 8.15 (d, 1H.J = 8.25 Hz). 7.70 (s, 1H).7.51 
(d, 1H, J = 8.25 Hz), 7.43 (d, 2H t J = 8.25 Hz), 7.30 (t, 2H, J = 8.25 Hz), 7.01 (t, IH, J = 
8.25 Hz), 3.87 (s, 3H): EI-MS m/z 286 (M+H)+: Anal. (C15H14N2O4) C, H. N. 

20 

Example 2 

Preparation of N-fS-mtro^-hvdroxv phenvIl-N'-phcnvl urea 

The N-|5-nitro-2-hydroxyphenyll-N'-phenyl urea was prepared from the 5-nitro 2- 
hydroxy aniline and phenyl isocyanatc according to the procedure in General Method A. The 
25 product was purified by precipitation from toluene and filtering to afford the titled compound 
(100 rag. 30*). 1H NMR (CD3OD): 5 9.48 (s. IH. NH>. 9.07 (d. J = 1 .56 Hz. NH ). 8.55 
(s. 1H), 7.80 (dd. IH, J = 6.25 Hz and J = 1.56 Hz). 7.50 (d. 2H. J = 6.25 Hz). 7.30 (1. 2H. 
J = 6.25 Hz). 7.0! (m. 2H). EI-MS m/z 273 (M+H) + . 

30 Example 3 

Preparatio n of 3-hvdrox v-4- 1 f ( phenviamino )earhonvl lamino 1 hen/nmide 

a) Prcparation of 0.67 Molar < hereinafter "M") Slock Solutions of Aluminum Amide Reagents 

To a suspension of the appropriate hydrochloride (0.02 mole (hereinafter "mol")) in dr\ 
toluene (20 mL) at about 0°C was slowly added a solution of (2M. 10 mL) of tnmcthvl 
3r> aluminum in toluene. After the addition was complete, the reaction mixture was allowed to 
warm to room temperature and was stirred for about 1-2 hours until gas evolution has ceased 

b) Preparauon of 3-hydroxy-4-{[(phenylamino)carbonyI)amino>bcnzamide 
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To a soluLion oflhe N-I2-hydroxy-4-(mcthoxycarbonyl)phcny]|-N'-phenyl urea (60 
miligram (hereinafter "nig"), 0.2 mmol) in lolucnc (2 mL) was added aluminum amide reagent 
(0.9 mL, 0.67M). The reaction mixture was stirred at reflux for aboul 12 hours. The reaction 
mixture was cooled to room temperature and was carefully quenched with 5% HC1. The 
5 organic layer was separated and the aqueous layer was extracted three limes with ethyl acetate. 
The organic extracts were combined, dried over MgSC>4, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (eihyl acetate) gave the 
desired amide (28 mg.497r). mp: 106.8- 1 07.1 °C: 'HNMR (CD3OD/CDCI3): 6 7.98 (d, 1H. 
J = 8.25 Hz), 7.35 (d, 2H, J = 8.25 Hz), 7.30 (d, 2H, J = 8.25 Hz), 7. 17 (l, 2H. J = 8.25 
10 Hz). 6.91 (l, IH, J = 8.25 Hz); EI-MS m/z 271 (M+H) + ; Anal. (CuHpN^O^) C H. N. 

Prenaration of N-Q-hvdroxv^-nuomnhenvn-N'-nhenvl urea 

a) Preparation of 2-amino-5-fluoro phenol 

15 A mixture of 5-fluoro-2-nitrophenol (5(K) mg, 3. 18 mmol) and tin (II) chloride (.1.76 

g, 9.2 mmol) in ethanol (10 mL) was heated at SOX under argon. After 30 min. the starling 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH 7-8), by addition of 59c aqueous sodium bicarbonate, 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried over 

20 MgS04and filtered. Evaporation oflhe solvent gave the title compound(335 mg, 83%). *H 
NMR (CD?OD/CDCh): 5 6.6 (m. IH), 6.38 (dd, IH, J = 8 3 Hz and J = 2.8 Hz), 6.29 (m. 
1H). 

b) Prcparation of N-(2-hydroxy-4-nuorophcnyl)-N'-phcnyl urea 

N-(2-Hydroxy-4-fluorophcnyl)-N'-phcnyI urea was prepared from 2-amino-5-fluoro 

25 phenol (200 mg. 1.57 mmol) and phenyl isocyanatc according 10 the procedure in General 

1 ■ 

Method A. The product was purified by precipitation from toluene and filtering to afford the 
titled compound (352 mg. 91 9f ). mp: 195.5- I95.7°C: 'H NMR (CDiOD/CDCU): 8 7.70 <ni. 
IH). 7.3 (d. 2H. J = 8.25 Hz). 7.15 <l. 2H. J = 8.25 Hz>. 6.8^ (t. IH. .1 = 8.25 Hz). 6.50 - 
6.38 (m. 2H): EI-MS m/z 246 (M+H) + : Anal. (C13H11N2O2 F) C. H. N. 

30 

Example 5 

Preparation of 2- Ml phenvlaminolcarhonvl lamino Mhinphrnnl 

2-{|(PhenyIamino)carbonyl|amino fthiophcnol was prepared from 2-aminoihiophenol 
(200 mg. 1.6 mmol) and phenyl isocyanatc according 10 the procedure in General Method A 
35 The product was purified by precipitation from lolucnc and filtering to afford the titled 

compound (330 mg. 85 <7 r ). mp: I94.5°C; »H NMR (CD^OD/CDCh): 8 7 48 - 7.26 <m. 4H). 
7.25 - 7.10 <m. 3H). 7.04 - 6.79 im. 2H): EI-MS m/z 244 (M+Hr ; Anal. (CnH| 2 N : OS) C. 
H. N 
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Examnlp ft 

Preparation of N-(2-Carhoxv-4-h vdroxvphpnv|).N -phonvl 

N-(2-Carboxy-4-hydroxyphenyl)-N'-phcnyl urea was prepared from 2-amino-5- 
hydroxy benzoic acid ( 1 g, 6.53 mmol) according to the procedure in General Method B. The 
reaction mixture was partitioned between ethyl acetate and water. The organic phase was 
washed with brine, dried over MgS0 4 and filtered. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexane : ethyl acetate, 1:1 to 100% 
ethyl acetate) gave the titled compound (1.5 g. 84% ). 'H NMR (CD3OD/CDCI3): S 8.36 (d. 
IH. J = 8.25 Hz). 7.63 (m. 4H). 7.48 <l, 2H. J = 8.25 Hz). 7.20 (m. !H): EI-MS m/z 272 
(M+H) + : Anal. (C, 4 H 12N2O4) C. H, N. 

Example 7 

Preparation of N - \2 - hydroxy - 4- (triflnoromethvn r% n vli . N' - nhr»nvl „r r h 

a) Preparation of 2-nitro-5-trifluoromethylphenol 

2-Nitro-5-trifluoromethylphenol was prepared by adding concentrated HNO3 (6 mL) 
drop-wise to a.a.a-trinuoro-m-cresol (5g. 30.8 mmol) at room temperature. After the 
addition was complete the reaction was quenched with saturated ammonium acetate and 
extracted with EtOAc. The organic was separated, dried over sodium sulfate and filtered. 
Concentration of the solution in vacuo afforded an oil which was purified by column 
chromatography (gradient 1(K>% hexane to 50% EtOAc/hexanes) to afford the titled compound 
asanoil(I.7g. 27%). IH NMR (CDCI3): 10.6 (s. IH.OH). 8.26(d. IH. J =7.8 Hz). 
7.45(s. IH. arom). 7.26(d. IH. J= 7.8 Hz) 

b) Prcparalion of 2-amino-5-trifluoromcthylphcnol 

2-Amino-5-trinuoromcthylphenol was prepared by treating 2-nitro-5- 
trifluoromethylpheno! (5(H) mg. 2.41 mmol) with a solution of SnCh(3.5g. mmol) in EtOH ai 
23 °C for 12h. The mixture was concentrated to 50 mL and adjusted to pH 7 using saturated 
sodium bicarbonate. The reaction mixture was partitioned between H2O and EtOAc. The 
aqueous layer was separated and extracted with EtOAc. The combined organic extracts were 
dried over sodium sulfate, t illered and concentrated in vacuo. The resulting colorless oil(37() 
mg. H7'7, 1 was used without further purilicaiion. IH NMR (CDCh): 7.6 is. IH). 7.39(d. 
IH. J = 8.5 Hz). 7.08(d. IH. J= 8.5 Hz) 

OPrcparation of N - 1 2 - hydroxy - 4- (irifluommcihyb phenyl) - N" - phenyl urea 

N - [2 - Hydroxy - 4- (trinuoromcthyl) phenyl | - N" - phenyl urea was prepared from 
2-amino-5-lrinuoromcthylphenol (150 mg. 1 .09 mmol) and phenyl isocyanatc( 1 .09 mmol) 
according to the procedure in General method A. The product was purified by precipitation 
from methylene chloride and filtering to afford the titled compound ( 230 mg. 87% ). mp- °C- 
IH NMR (DMSO-d„): 8 9.45 (s. IH. NH). 8.50 <s. IH. NH). 8.31 (d. IH. J = 10.0 Hz). 
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7.45 (d, 2H. J = KM) Hz). 7.29 (t, 2H. J = 6.67 Hz), 7.10 <m. 2H). 6.99 (l. 1H, J = 6.67 
Hz). El-MS m/z 296 (M + ). Anal. (CnHnNoCHFiOC H, N. 

Example S 

5 P reparation of N-f 2-hvdroxy-4-niiroph envlVN'-f2-hvdroxv-4-niironhenvn urea 

a) Prcparaiion or2-(/t'r/-butyldimeihylsilyloxy)-4-niiroaniline 

To a solution of 2-amino-5-nitrophenol (1 g, 6.49 mmol) and imidazole (0.88 g. 12.3 
mmol) in DMF ( 1 5 mL), tert -butyldimeihylsilyl chloride ( 11 .2 mL 64.9 mmol) was added. 

10 The resulting mixture was allowed to stir at 23°C for 48 hours. The reaction mixture was 
partitioned between 0. 1 % HC1 and ethyl acetate. The combined organic phase was washed 
with brine, dried over MgS04 and filtered. Removal of solvent at reduced pressure and 
chromatography of the resulting oil on silica gel (hexane : ethyl acetate; 5: 1 ) gave the titled 
compound (1.7 g, 98 *). ! H NMR (CDCls): 8 7.78 (dd f 1H, J = 6.7 Hz and J = 2.7 Hz). 

15 7.61 (d, 1H, J = 2.7 Hz). 6.7 (d, 1H, J = 8.8 Hz), 1.0 (s, 9H). 0.28 (s. 6H). 

b) Preparation of N-[(2-^r/-butyldimethylsilyloxy)-4-nitrophenyl]-N'-l(2-tert- 
butyldimethylsiloxy)-4- nilrophenyl] urea 

To a solution of 2-(icn-butyldimethylsilyloxy)-4-nitroaniline(2(K) mg t 0.75 mmol) in 
toluene ( 10 mL) tricthylaminc (0. 13 mL, 1.64 mmol) and triphosgene (88.4 rng, 0.3 mmol) 

20 were added. The reaction mixture was stirred at 70°C for 2 hours, then cooled to room 

temperature. Then more 2-Uert -butyldimethylsilyloxy)-4-nitroanilinc (200 mg, 0.75 mmol) 
was added. The resulting mixture was allowed to stir at 70°C for 48 hours then cooled to room 
temperature. The reaction mixture was partitioned between water and ethyl acetate. The 
combined organic phase was washed with brine, dried over MgSOa and filtered. Removal ol 

25 solvent at reduced pressure and chromatography of the resulting oil on silica gc! (hexanc : ethyl 
acetate. 10:1) gave the tilled compounds 30 mg. 31*). ] H NMR (CDCh): 8 8.36 (d. 2H. J = 
8.3 Hz). 7.90 (dd. 2H. J = 8.3 Hz and J = 2.8 Hz). 7.71 (d. 2H. J = 2.8 Hz). 7.22 (s. 2H>. 
1.02 (s. 18H), 0.35 (s. 12H). 

c) Prcparation of N-(2-Hydroxy-4-nnrophcnyl)-N , -(2-hydroxy-4-niirophcnyl) urea 
30 To a solution of N-l(2-tcrt-buiyldimcihylsilyloxy)-4-nilrophcnyll-N , -|(2-leri- 

butyldimethylsilyloxyM- nilrophenyl | urca(50 mg. 0.089 mmol) in THF (2 mL). 
icirabuiylammonium Iluoridc ( I M. 0.09 mL. 0.089 mmol ) was added at 0°C. The reaction 
mixture was stirred al 23 C C. After I hour, the starting material had disappeared. The reaction 
mixture was partitioned between water and ethyl aceiatc. The combined organic phase was 
35 dried over MgS04 and filtered. Removal of solvent al reduced pressure and chromatography ol 
the resulting oil on silica gel (hexanc : ethyl acetate; 1:1 to 100* ethyl acetate) gave the titled 
compound(24 mg. Rl« ). »H NMR (CD^OD/CDCh): 8 8.32 (d. 2H. J = 8.25 Hz). 7.80 (dd. 
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2H. J = 8.25 Hz and J = 2.06 Hz). 7.7 (d. 2H, J = 2.06 Hz). EI-MS m/z 334 (M+H)+. Anal. 
(CnH 10N4O7) C, H, N. 

a 

Example 9 

Preparation of N-^-hydroxv^-nitronhenvM-N'- phenvl-ihinii^^ 

a)Prcparation of N-(2-icrt-butyldimethysi]yloxy-4-nitrophenyI).N -phcny]-ihiourea 

N-(2-tcn-ButyldimethysiJyloxy-4-nitrophenyl)-N'-phenyl-thiourca was prepared by 
treating a biphasic solution of 2-tert-buiyldimethysilyloxy-4-nitroaniline(8() mg. 0.308 mmol) 
and NaHCO* in CHC1 ? :H 2 0(2.5: 1 , 7mL) with thiophosgene at 0°G. The solution was allowed 
to warm to 23°C and the reaction was continued overnight. The CHCI3 layer was separated 
and dried over sodium sulfate. The solution was concentrated in vacuo and the residue was 
dissolved in toluene and treated with aniline (100 uL) at 23 °C for 12 h. The reaction mixture 
was concentrated and the residue was purified by flash chromatography ( 10% EtOAc/hexanes) 
to afford the titled compound as a yellow solid (120.8 mg. 98%) mp: 144- 145°C: ! H NMR 
(CD3OD/CDCI3): 5 8.65 (d. 1H, J = 10.0 Hz), 7.58 (d, 1H, J = 10.0 Hz). 7.47 (d. IH, J = 
1.25 Hz). 7.26 (m. 4H). 7.10 (m. 1H). 

^Preparation of N-(2-hydroxy-4-nitrophenyl)-N -phenyl-thiourea 

N-(2-Hydroxy-4-niirophenyl)-N*-phenyl-2-ihiourea was prepared by treating a 
solution of N-(2-ten-buiyldimeihysilyloxy-4-nitrophenyl)-N , -phenyMhiourea (100 mg. 0.248 
mmol) in CH3CN ( 1 mL) with Et 3 N»HF (lOOuL. 0.62 mmol) in acetonitrile for 10 minutes at 
23°C. The solution was concentrated and flushed through a silica plug with EtOAc to afford 
the desired compound as an orange solid (55 mg, 77%). 

mp: I44-I45°C:'H NMR (CD3OD/CDCI3): 5 8.65 (d. IH, J = 10.0 Hz). 7.58 (d. IH. J = 
KM) Hz). 7.47 (d. IH. J = 1.25 Hz), 7.26 (m. 4H). 7.10(m. IH). 

Examnlr 10 

Preparation of N-(4- nilro 2-(nhenvlsii|fonvlamino^ nhcnvlVN-phenvl urea 
a) Preparation of 4-nitro 2-(phcnylsulfonylamino) aniline 

A solution of 4-nitro 1 .2-phcnylcne diaminc( 1 .53 g. 1 0.0 mmol) in DMF was treated 
with phenyl sullonyl chloridc( 1 .76 g. 10.0 mmol) and methyl amine( 1 .0 1 g > in DMF for 1 2 h 
at 23 "C. The reaction mixture was partitioned between saturated NHjCI and methylene 
chloride. The organic layer was dried over sodium sulfate, filtered and concentrated in vacuo. 
The resulting solid was rccrystaliized (EtOH) to afford desired (0.275 g. W, ). 'h 
NMR(DMSO) 9.5(s. IH. hi). 7.83 (dd. IH. J=l() Hz. 2 Hz). 7.74(d. 2H. J=8 Hz). 7.76(1. 
IH. J=X Hz). 7.56(1. 2H. .1=8 Hz). 7.55(d.lH. J=2Hz). 6.79 (d. IH. J=8Hz). 6.5(s. 2H. 
hr) 

h Preparation of N-(4- nilro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 
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N-(4-NUro 2-(phenylsulfonylamino)phenyl)-N'-phenyl urea was prepared trom 4- 
nitro 2-(phenyIsulfonylamino) aniline(82 mg) and phenyl isocyanate(33 mg) by method A. 
The reaction was cooled and then partitioned between saturated ammonium chloride and 9: 1 
methylene chloride and methanol. The organic phase was dried over magnesium sulfate. 
5 filtered and concentrated in vacuo: The residue was purified by column chromatography (ethyl 
acetate/hexanes) to afford desired(30.8 mg, 26%). EI-MS m/z 4I3CM+H)* 

Example 1 1 

p r ? n?ratinn of N-(2-hvdroxv-5-nitronhenvn-N -(3-m eihnxv-2-thienvnurea 

10 a)Preparation of 3-methoxy-2-thienylcarboxIic acid 

To a solution of 3-methoxythiophene (4.81 g, 42. 1 mmol) in ether (20 mL) at -78 U C. 
butyllithium (17 mL, 47.6 mmol) was added. The reaction mixture was stirred at -78°C for I 
hour, then it was warmed to 0°C for 3 hours. After to recooling -78°C the reaction mixture 
was poured into a beaker filled with crushed dry ice (14.5 g) and allowed to stand until the 

15 excess dry ice had completely sublimed. Then the reaction mixture was poured into a mixture 
of ice (10 g) to which cone. HC1 (24 mL) had been added. The product was purified by 
precipitation from ether and filtering (6.42 g, 96 %). EI-MS m/z 159 (M+H)*. 
b)Prcparation of N-(2-hydroxy-5-niu , ophenyl)-N , -(3-methoxy-2-thicnyl)urea 

To a solution of 3-methoxy-2-thiophene carboxylic acid (200 mg. 1 .27 mmol) in 

20 benzene, (PhO)2PON3 (0.33 mL), 2-amino-4-nitrophenol (195.7 mg. 1 .27 mmol) and 

triethylamine (1.1 equiv.. 0.25 mL) were added. The reaction mixture was stirred at reflux 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three times with ethyl acetate 
The organic extracts were combined, dried over MgS04. filtered and concentrated under 

25 reduced pressure. Chromatography of the resulting solid on silica gel (hexancrethyl 
acetate: 1:1) gave a solid product ( 1 60 mg, 41%). mp: 1 72.6- 1 73.0°C: 1 H NMR 
(CD3OD/CDCI3): 6 8.96 (d. 1H, J = 2.5 Hz). 7.74 (dd. 1H. J =5.0 Hz and J = 1.25 H/i. 
6.82 (d. IH, J =7.5 Hz). 6.76 (s. 2H), 3.80 (s, 3H): EI-MS m/z 309 (M+H) + : Anal. 
(C12H11N3O5S) C. H. N. 

30 

Example 12 

Preparation of N-(2>hvdroxv-4-nitronhenvn-N'-(3-mcthoxv-2-ihicnvl mrca 

To a solution of 3-methoxy-2-lhiophene carboxylic acid (example 1 1 a. 200 mj;. 1 .2"? 
mmol) in toluene. (PhObPON} (0.33 mL) and triethylamine (1.1 equiv.. 0.25 mL) were 
35 added. The reaction mixture was stirred at 70°C for 2 hours and cooled down to room 

temperature then 2-amino-5-nitrophenol was added. The reaction mixture was stirred at 70°C 
overnight. The reaction mixture was partitioned between 5% citric acid and ethyl acetate. The 
organic layer was separated and the aqueous layer was extracted three limes with ethyl acetate 
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The organic extracts were combined, dried over MgSCU, filtered and concentrated under 
reduced pressure. Chromatography of the resulting solid on silica gel (hexanc:ethyl 
acetate:) : I) gave the product (190 mg, 48%). *H NMR (CD^OD/CDCh): 6 8.3K (d. 1H, J = 
5.0 Hz). 7.85 (dd. 1H, J = 5.0 Hz and J = 1.25 Hz), 7.76 (d. IH, J = 2.5 Hz), 6.9 <s, 2H). 
5 3.95 (s, 3H): EI-MS m/z 309 (M+H) + ; Anal. (C12H1 1N3O5S) C, H, N. 

Example 13 

Preparation of N-(2-hvdroxv-4>nitronhenvn-N , -(3-methoxv ohenvnurca 

N-(2-Hydroxy-4-nitrophenyl)-N , -(3-methoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 3-methoxy phenyl isocyanate( 1 .0 mmol) 
10 according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexancs. Filtering afforded the title compound ( 140 
mg, 46%). EI-MS m/z 302(M-H) - 

Example 1 4 

15 Preparation of N-f2-hvdroxv-4-nitronhenvn-N'-f2- methoxvDhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-methoxyphenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (154 mg, 1.0 mmol) and 2-methoxy phenyl isocyanate(l mmol.) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexancs. Filtering afforded the title compound (82 

20 mg.27%). EI-MS m/z 302(M-H)- 

Preparation of N-f 2-hvdroxv-4-nitronhenvn-N , -(3-tri nuoromethvlnhcnvl lurca 

N-(2-Hydroxy-4-nitrophenyl)-N'-(3-methoxyphcnyl)urea was prepared from 2- 
25 hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 3-trilluoromethyl phenyl lsocyanate ( I mmol) 
according to the procedure in General Method B. The product was purified by dilution with 
methylene chloride and precipitation with hexanes. Filtering afforded the title compound (180 
mg.52'*). EI-MS m/z 342(M+H) + 

Example 16 

30 Preparation of N-f2-hvdroxv-4-nitrophenvh-N'-(2-irinuoromethvlphenvnurca 

N-(2-Hydroxv-4-nitrophenyl)-N'-(2-trinuoromcthyIphenyl)urca was prepared from 2- 
hydroxy 4-nitro aniline (154 mg. 1.0 mmol) and 2-lrifluoromcthyl phenyl isocyanatc ( 1.0 
mmol) according to the procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the title compound 

35 (I80mg. 52* ). EI-MS m/z 342(M+H) + 

Example 17 

Preparation of N-(2-hvdroxv-4-niirophenvl)-N'-(4-trinuoromethvlnhenvl turea 
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N-(2-Hydroxy-4-nitrophcnyI)-N , -(4-iriiluor(>mcthyIphcnyl)urea was prepared from 2- 
hydroxy 4-nitro aniline ( 1 54 mg, 1 .0 mmol) and 4-trifiuoromcthyl phenyl isocyanaic ( 1 .0 
mmol) according 10 the procedure in General Method B. The product was purified by dilution 
with methylene chloride and precipitation with hexanes. Filtering afforded the title compound 
5 (1 1 1 mg, 32%). EI-MS m/z 340(M-H)* 

Preparation of N-(2-hvdroxv-4-nitronhenvn-N , -f2-hromonhenvnurea 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-bromophenyl)urea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 2-bromophenyl isocyanatc (3.24 mmol) according to 
10 the procedure in General Method B. The product was purified by dilution with methylene 

chloride and precipitation with hexanes. Filtering afforded the title compound(530 me. 47 ). 
EI-MS m/z 350(M-H) " 

15 Preparation of N-(2-hvdroxv-4-nitroDhenvl)-N , -f3-hromonhenvnur&a 

N-(2-Hydroxy-4-nitrophenyl)-N-(3-bromo phenyDurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg. 3.24 mmol) and 3-bromo phenyl isoeyanate (3.24 mmoDaecording to 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.96g. Kl c 7< ). 

20 EI-MS m/z 35()(M-H) * 

Example 20 

Preparation of N-f2-hvdroxv-4-nitronhenvlVN , -f4-hr omonhcnvnurea 

N-(2-Hydroxy-4-nitrophcnyl)-N-(4-bromo phenyDurea was prepared Irom 2-hydrox\ 
25 4-nitro aniline (500 mg, 3.24 mmol) and 4-bromo phenyl isocyanaic (3.24 mmol) according u> 
the procedure in General Method B. The product was purified by dilution with methylene 
chloride and precipitation with hexanes. Filtering afforded the title eompound(0.4l g. 37<# ) 
EI-MS m/z 352(M+H) + 

30 Exftmp>e2) 

Preparation of N-f2-hvdroxv-4-nitrophenvn-N Tt -f2-phcnvlnhcnv])urea 

N-(2-Hydroxy-4-nitrophcnyl)-N , -(2-phenylphcnyl)urca was prepared from 2-hydrox\ 
4-nitro aniline (5<X) mg. 3.24 mmol) and 2-phcnyl phenyl isocyanaic (3.24 mmol) according 
to the procedure in General Method B. The product was purified by dilution with methylene 
35 chloride and precipitation with hexanes. Filtering afforded the title compound(0.22 g. \9 l X ), 
EI-MS m/z 35()(M+H) + 

fofimplg 
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Preparation of N-(2-hvdroxv-4-nitronhenvlV N'-n-naphihvlhtr^ 

N-(2-Hydroxy-4-niirophenyl)-N'-( l-naphthyl)urea was prepared from 2-hydroxy 4- 
niiro aniline (500 mg, 3.24 mmol) and 1-naphthyl isocyanaie (3.24 mmol) according io the 
procedure in General Method B. The product precipitated from methylene chloride and filtered. 
The resulting solid was titruated with 1 :3 triethyl aminermethylene chloride. The filierate was 
concentrated in vacuo. The resulting residue was dissolved in methylene chloride and treated 
with IN HC1 in water. The desired product precipitated from solution and was collected by 
filtration(0.1 Ig, 10%). EI-MS m/z 324(M+H) + 

Examnle 23 

Preparation of N-(2-hvdroxv-4-nitrnphenvn-N , -r2-n itronhenvnnri» a 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-nitro phenyOurea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 2-nitro phenyl isocyanaie (3.24 mmol) according to 
the procedure in General Method B. The product was purified by dilution wiih methylene 
chloride and precipitauon with hexanes. Filtering afforded the utle compounds. 44 g. 44%). 
EI-MS m/z 31 9(M+H) + 

Example 24 

Preparation Of N-f2-hvdroxv-4-nitronhenv n-N'-f2-niinrophenvnnrp a 

N-(2-Hydroxy-4-nitrophenyl)-N'-(2-nuorophenyl)urea was prepared from 2-hydroxy 
4-nitro aniline (500 mg, 3.24 mmol) and 2-fluoro phenyl isocyanaie (3.24 mmol) according io 
the procedure in General Method B. The product was purified by dilution wiih methylene 
chloride and precipitation with hexanes. Filtering afforded the title compound(0.5v g. 31% >. 
EI-MS m/z 292(M+H) + 

Example 25 

Preparation of N-r2-hvdroxv-4-nitro phenvl).\' l .r2.f»-diniiomphcnvni]r,M 

N-(2-Hydroxy-4-nitrophenyI)-N , -(2.6-dinuorophenyl)urea was prepared from 2- 
hydroxy 4-nitro aniline (500 mg. 3.24 mmol) and 2.6-difluoro phenyl isncyanaic(3.24 mmol i 
according to the procedure in General Method B. The product was purified hy dilution wiih 
methylene chloride and precipitation wiih hexanes. Fihering afforded the uiie compound(0.9 1 
g. 91%). EI-MS m/z 308(M-H) - 

Examnle 26 

Preparation of N-(2-hvdroxv-4-nitro nhenvl >-N"-(2-eihoxvphcnvl UiriM 

N-(2-Hydroxy-4-nitrophenyl)-N , -(2-cihoxyphcnyl)urca was prepared from 2-hydmx\ 
4-nitro aniline (5(X) mg. 3.24 mmol) and 2-cthoxy phenyl isocyanaie (3.24 mmol) according 
to the procedure in General Method B. The product was purified by dilution wiih methylene 
chloride and precipitauon with hexanes. Filtering afforded the title compound(0.84 g. X 1% ). 
EI-MSm/z3!X(M+H) + 
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Example 71 

Preparation N-^-hvdroxv^-nitro phcnvn-N'-f^-cihvlnhenvDurca 

N-(2-Hydroxy-4-nitrophenyl)-N f -(2-cthylphcnyl)urca was prepared from 2-hydroxy 4- 
niiro aniline (5(X) mg* 3.24 mmol) and 2-eihyl phenyl isocyanatc (3.24 mmol) according to the 
5 procedure in General Method B. The product was purified by dilution with methylene chloride 
and precipitation with hexanes. Filtering afforded the title compound(0.44 g, 43%). EI-MS m/z 
302(M+H) + 

Example 28 

10 preparation of N-(2-hvdroxv-4-nitro n henvn-N'-a-trinuoromethoxvnhcnvDurea 

N-(2-Hydroxy-4-nitrophenyn-N , -(2-trifluoromcihyloxyphenyl)urea was prepared from 
2-hydroxy 4-nitro aniline (500 mg, 3.24 mmol) and 2-trifluoromeihoxy phenyl isocyanate 
(3.24 mmol) according to the procedure in General Method B. The product was purified by 
dilution with methylene chloride and precipitation with hcxancs. Filtering afforded the title 

1 5 compound(0.69 g. 60%). El-MS m/z 358(M+H) + 

Example 29 

S ynthesis of N-(2-hvdroxv-4-n itro phenyl) N'-Q-methvhhio nhenvl) urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (5(X) mg . 3.24 mmol) and 2- 
20 methylthio phenyl isocyanate(3.24 mmol) by general Method B The product was purified by 
dilution with methylene chloride and precipitation with hcxancs. Filtering afforded the title 
compound(0.63 g, 61%). EI-MS m/z 320(M+H) + 

Example 30 

25 Synthesis of N-n-hvdro xv-4-nitro nhenvl) N'-(2-chloro 6-meihvl nhenvl ? urea 

The urea was prepared from 2-hydroxy 4-nitro aniline (500 mg. 3.24 mmol) and 2- 
chloro 6-methy) phenyl isocyanatc by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
eompound(0.3l g. 29%). EI-MS m/z 322<M+H> + 

30 

Example 31 

Synthesis of N-f?-hvdroxv-4-niiro nhenvl) N'-(2- methvl sulfoxvphcnvli urea 

The urea was synthesized by treatment of N-( 2-hydrox> 4-imro phenyl) N , -{2-mcihyl 
thio phenyl) urca<cxample 28. I(K) mg) with sodium pcriodatct MM) mg) in t-buianol/waicr for 
35 12 hours at 23 °C. The product prccipiiated from the reaction mixiure(30 mg. 299* ). EI-MS 
m/z 336(M+H) + 

Example 32 
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Synthesis of N-(2-hvdroxv 4-trifluoromcthvl p henyls N'-(2-hromo phenyl) »ma 

The urea was prepared from 2-hydroxy 4-trifluoromethyI anilineiexamplc 7a. 0. 17 1 g. 
1 mmol) and 2-bromo phenyl isocyanated mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0.25 g, 54%). EI-MS m/z 375CM+H) + 

Examnle 33 

Synthesis of N-(2-hvdroxv 4-carhomcthoxv p henvh N'-f3-hromo phpnvh 

The urea was prepared from 2-hydroxy 4-carbomcthoxy aniline(0. 167 g. 1 mmol) and 
2-bromo phenyl isocyanated mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the desired 
compound(0. 1 2 g, 33%). EI-MS m/z 363(M-H) - 

Examnle 34 

Synthesis of N-(2-hvdroxv 4-trifluoromethvl phen yl) N'-(2-nhenvl nhenvl) nrpa 

The urea was prepared from 2-hydroxy 4-trifluoromcthyl aniline(example 7a, 0. 171 g, 
1 mmol)) and 2-phenyl phenyl isocyanate by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(0.24 g, 64%). EI-MS m/z 373(M+H) + 

Example 35 

Synthesis of N-(2-hvdroxv 4-carhomcthoxv nhenvl) N'-(2-nhenvl nhenvl) tirr.a 

The urea was prepared from 2-hydroxy 4-carbomeihoxy anilinc«>. 167 g. I mmol) and 
2-phenyl phenyl isocyanated mmol) by' general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the desired 
compounded. 185 g. 5(W<). EI-MS m/z 363(M-H) * 

Example 36 

Synthesis of N-(2-hvdroxv 4-mtrn phenyl) N'-(2.3-dichlnro nhenvl) urcx The urea was 
prepared from 2-hydroxy 4-nuro anihnc(3()h mg. 2 mmol) and 2.3-dichioro phenyl 
isocyanatef 2 mmol) by general Method B. It was purified by dilution with methylene chloride 
and precipitation with hexane. Filtering afforded the title compoundf<).5 g. 73</7 >. EI-MS m// 
342(M+H) + 



Examnle 37 

Synthesis of N-(2-hvd roxv 4-nitro nhenvl) N'-(2.4-dichloro phenyl) urea 
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The urea was prepared from 2-hydroxy 4-niiro aniline(3()8 mg. 2 mmol) and 2,4- 
diehloro phenyl isoeyanatc(2 mmol) by general Method B. h was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.26 
g. 38* ). EI-MS m/z 342 (M+H) + 

5 

Example 38 

ftyn^hcMS of N-(2-hvdroxy-4-nitro nhenvl) N'-(2-chloro nhenvl) urea 

The urea was prepared from 4-nitro 2-hydroxy aniline(3()8 mg, 2 mmol) and 2-ehloro 
phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with methylene 
10 chloride and precipitation with hexane. Filtering afforded the title compound(0.29 g, 47% ). 
EI-MS m/z 3()8(M+H) + 

Synthesis of N-(2-hvdroxv-4-nitroDhenvn N , -(2.4-dibromo ohenvH urea 
15 The urea was prepared from 4-nitro 2-hydroxy aniline(308 mg. 2 mmol) and 2,4- 

dibromo phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.34 
g. 39*). EI-MS m/z 430(M+H) + 

20 Example 40 

Synthesis of N-(2-hvdroxvnapthvl) N , -(2-hromo phenyl) urea 

The urea was prepared from 1 -amino 2-hydroxy napthalcnc(I95 mg, 1 mmol) and 2- 
bromo phenyl isocyanatct 1 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexanc. Filtering afforded the title compound(0.03o 

25 g. 89,). EI-MS m/z 357(M+H) + 

E*anipie4i 

Synthesis of N-(2-hvdroxv-4 -nitrophcnv])-N T, -(2.3-meihvlencdioxynhenyl)urca 

30 a)Prcparalion of 2.3-mcthylcnedioxyphcnylcarboxylic acid 

A solution of 1 .3-henzodioxole (3.09 g. 32 mmol) in dry ether (50 mL) was treated 
dropwisc at -Hf'C with 2.5 M n-bulyllithium (15 mL. 35 mmol) in hexane. When the addition 
was complete, the mixture was stirred under reflux lor one hour. After cooling to room 
temperature, it was added to crushed solid carbon dioxide, and after 24 hours, the residue was 

35 treated with 10 c /< aq. NaHCOi and ether. The alkali layer was separated, washed with ether, 
then acidified with cold concentrated HC1. and extracted with chloroform. The combined 
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organic layers were dried over MgS0 4 . filtered and conceniraicd under reduced pressure (I.I 
g. 20 W< ). EI-MS m/z 167 (M+H)" 

b)Preparatu>n of N-(2-hydroxy-4-niirophenyl)-N , -(2,3-methylencdioxyphenyl)urea 

To a solution of the 2,3-methylenedioxyphenylcarboaylic acid in toluene, triethylamine 
(0.27 mL. 1.95 mmol) and diphenylphosphoryl azide (DPPA) (0.32 mL. 1.5 mmol) were 
added. The reaction mixture was stirred at 60°C for 2 hours, then 2-amino-5-nitropheno! (250 
mg. 1 .5 mmol) was added. The reaction mixture was stirred at 100°C for 1 8 hours. After the 
reaction mixture was cooled to room temperature, it was partitioned between 5 % citric acid and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three limes 
with ethyl acetate. The organic extracts were combined, dried over MgSO„, filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexane : ethyl acetate; 5: 1 ) gave product (200 mg, 42 %). EI-MS m/z 3 18 (M+H)* 

Example 42 

Synthesis Of N-(2-hvdroxv 4-nitro nhenvH N'-tt-methnxv V chloro nhenvh tirea 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg, 2 mmol) and 2-chloro 
3-methoxy phenyl isocyanate(2 mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the title compound(0.48 
g, 639? ). EI-MS m/z 338(M+H) + 

Example 43 

Synthesis ol N-(2-hvdroxv 4-nitro nhenvl) NW2-mgihv l nhcnvh nrra 

The urea was prepared from 2-hydroxy 4-nitro aniline(308 mg. 2 mmol) and 2-methyl 
phenyl isocyanatc(2 mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the title compound(0.38 g. 539? ) 
EI-MS m// 2XX(M+H) + 

Example 44 

Synthesis of N(bis (2-hvdroxv 4-nitro nhenvh NVdi anisdinei diiiroa 

The urea was prepared from 2-hydroxy 4-nitro anilinc(6l6 mg. 4 mmol) and 
dianidisdinc diisocyanatc(2 mmol) by general Method Blcxccpl 2 equiv. ol 4-nitro 2-hydroxy 
aniline was used instead of lequiv ). The product was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the title compound; 0.08 6V7 ).EI- 
MS m/z 605(M+H) + 



Example 45 

Synthesis ol 4-methvlcne his(N-(2-ehloro phenyl) N -(2-hvdroxv 4-nitro phenyl) urea) 
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Thc urea was prepared from 2-hydroxy 4-nitro aniiine(616 mg. 4 mmol) and 4- 
methylcnc bis(N-(2-chloro phenyl) diisocyanate(2 mmol) by general Mcihod B(except 2 cquiv. 
of 4-nitro 2-hydroxy aniline was used instead of lequiv.). The product was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the title 
5 compound(O.K) g, 8%). 
El-MS m/z 627(M+H) + 

Example 4fi 

Synthesis of N-f2-h vdroxv 4-(henzvlamino)carhonvl phenvll-N'^-hromonhenvhurea 

1 0 a)Synthesis of N-(2-hydroxy 4-carboxylate phenyl) N -(2-bromo phenyl) urea 

The urea was prepared from 3-hydroxy 4-amino benzoic acid (3.69 g, 24 mmol) and 2- 
bromo phenyl isocyanate(24 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(4.0 g, 48%). EI-MS m/z 
351(M+H) + 

1 5 b)Preparation of N-[4-(benzylamino)carbonyl-2-hydroxyphenyl]-N , -(2-bromophenyl)urea 
To a solution of the N-(2-hydroxy 4-carboxylate phenyl) N -(2-bromo phenyl) urea 
(2(X) mg, 0.58 mmol) in DMF (15 mL), EDC (121.9 mg, 0.58 mmol), HOBT (156.6 mg. 
1 1.6 mmol) were added . The reaction mixture was stirred at room temperature for 16 hours. 
Then the benzyl amine (123 mg, 1 1.6 mmol) was added. The reaction mixture was stirred at 

20 same temperature for 24 hours. Then the reaction mixture was partitioned between water and 
ethyl acetate. The organic layer was separated and the aqueous layer was extracted three times 
with ethyl acetate. The organic extracts were combined, dried over MgS0 4 . filtered and 
concentrated under reduced pressure. Chromatography of the resulting solid on silica gel 
(hexane : ethyl acetate; 1:1) gave benzylamino product (5(H) mg. 65 9c). EI-MS m/z 441 

25 (M+HV 

Eft<uppte 47 

Synthesis of N-(2-hvdroxv 4-nitm phenyl) N'-(2-phcnoxv p henyl) urea The urea was 
synthesized by the treatment of 2-phenoxyphenyl carboxylic acid(2 mmol.) with diphenyl 
30 phosphorvl azide(0.475 mL) and triethyl aminc(. 14 mL) in DMF at 80 °C after 24 hours the 2- 
amino 5-nitro phenol (1 equiv.) was added. The reaction was heated for 24 hours at 80°C The 
reaction product was oiled out with hexane. The residue was dissolved in methanol and the 
solid was precipitated out with waicr.C 180 mg. 249? ) El-MS m/z 364(M-H) 



35 



Example 48 

Synthesis ol N-(2-hvdrnxv-4-fhioro phenyl) N'-f2-hmm » phenyl) urea 
a)Synthesis ol* 2-hydroxy 4-fluoro aniline 
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3-fluoro 6-nitro phenol (2 g, 1 1 mmol) was ircaicd with 10<7rPd/C< I g) ai 23 °C. The 
reaction mixture was Hushed with hydrogen gas and the reaction was allowed to stir 12 h 
before it was filtered through cclitc. The filtrate was concentrated in vacuo to afford the title 
compound (1.4 g, 77%). EI-MS m/z I69(M+H) + 

b)Synthesis of N-(2-hydroxy-4-fluoro phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-tluoro aniline(254 mg. 2 mmol) and 2- 
bromo phenyl isocyanate by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane(173 mg, 26%). EI-MS m/z 325 (M+H) 

EEainpte 49 

Synthesis of N-( 2-hvdrox v 3.4-difluoro phenvh N'-(2-hromo phenyl) urea 

a) Synthesis of 2-hydroxy 3,4-difluoro aniline 

2,3 difluoro 6-nitro phenol (2 g, 1 1 mmol) was treated with I()%Pd/C(l g) at 23 °C 
The reaction mixture was flushed with hydrogen gas and the reaction was allowed to stir 12 h 
before it was filtered through celite. The filtrate was concentrated in vacuo to afforded the title 
compound (1.6 g, 97%). EI-MS m/z 146(M+H)* 

b) Synthesis of N-(2-hydroxy 3,4-difluoro phenyl) N , -(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 3,4-difluoro aniline(0.290 g, 2 mmol) and 2- 
bromo phenyl isocyanate(0.4 g) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxane(0.254 g. 37%). EI-MS m/z 343(M+H) 

Synthesis of N-(2-hvdroxv Vnanthv l) N'-(2-hromo nhenvl) urea 

The urea was prepared from 3-amino 2-hydroxy napthalenc(().320 g. 2 mmol) and 2- 
bromo phenyl isocyanate< .40 g) by general Method B. It was purified by dilution of the with 
methylene chloride and precipitation with hexanc(0.339. 477r).EI-MS m/z 357(M+H) 

Example 51 

Synthesis of NM2-hvdrpxv 4-nhcnvl p henyl) N'-(2-hromo nhenvl) urcu 
a)Synthesis of 2-nitro 5-phenyl phenol 

A solution of 3-phenyl phenol{2 g. 1 1 mmol ) in acetic acid was treated with 
concentrated nitric acid drop-wise until all starting material was consumed. The solution was 
petitioned between water and methylene chloride. The organic phase was separated and the 
aqueous phase was extracted once more with methylene chloride. The combined organic 
phases were dried oyer sodium sulfate, filtered and concentrated in vacuo. The residue was 
purified by silica gel chromatography(elhyl acctatc/hexanes) to afford desired (1.2 g. 507, ).' I 
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NMR (CDCI3): 5 10.65(s. IH), 8.18 (d, 1H. J = 10.0 Hz), 7.65 (d. 2H. J = 6.0 Hz), 7 49 
(m. 3H), 7.34 (s. 1H), 7.10 (d, 1H, J=10.0Hz). 
r>)Synthesis of 2-amino 5-phenyl phenol 

A solution of 2-nitro 5-pheny! phenoK 1 .2 g, 5.5 mmo!) in methanol was treated with 
5 10% Pd/C( 1 .2g). The reaction mixture was Hushed with hydrogen and allowed to stir 

overnight. The reaction mixture was filtered through celite and the filtrate was concentrated in 
vacuo to afford desired (1. 01 g, 98%).EI-MS m/z 186(M+H) + 
c)Synthesis of N-(2-hydroxy 4-phenyl phenyl) N'-(2-bromo phenyl) urea 

The urea was prepared from 2-hydroxy 4-phenyl aniline(0. 185 g. I mmol) and 2- 
10 bromo phenyl isocyanate(0. 1 98 g) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(215 mg, 56<£).EI-MS 
m/z383(M+H) + 

Example 52 

15 Synthesis of N-(2-hvdroxv 4-methvl ph enyl) N'-(2-hromo phenvH nrpa 

The urea was prepared from 2-hydroxy 4-methyl aniline(.274g. 2 mmol) and 2-bromo 
phenyl isocyanate(0.40 g, 2 mmol) by general Method B. It was purified by dilution of the 
DMF solution with methylene chloride and precipitation with hexane(249 mg. 39%). EI-MS 
m/z319(M-H)* 

20 

Example 53 

Synthesis of N(2-hvdroxv 4-nitro Phenyl) N'-(2-nhcnvla mino phenyl) urea 

The urea was synthesized by the treatment of 2-iertbutyldimcihvlsilyIoxy 4-nitro phcn\l 
isocyanate(example 9a. 0.4 19g, 1.5 equiv ) with 2-anilino aniline(0.IX4 g. I equiv. ) in THF 
25 overnight at 40 °C. The desired product precipitated out of the reaction mixturc(30 mg. > 
EI-MS m/z 365(M+H) * 

Example 54 

Synthesis of N-(2-hvdroxv 3-carhoxvlate nhenvl) N f -(2-hrnmo nhcnvl) urea 
30 The urea was prepared from 2-hydroxy 3-amino benzoic acid(3<X) mg. 2 mmol) and 2- 

bromo phenyl isocyanate by general Method B. It was purified by dilution of the DMF 
solution with methylene chloride and precipitation with hexane(.2S7 g. 4! VT ). EI-MS m// 
35UM+H) + 

35 Example 55 

Synthesis of N(2-sulfhvdrvl 4-bromo phenyl) N'-(2-h romn phenyl) ure;i 
a)Synihesis oi 2-amino 6-bromo thiazolc 



■1 
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4-Bromo aniline(4.3 g, 25 mmol, 1 equiv.) and ammonium thioeyanaic(5.7 g. 3cquiv.) 
was dissolved in acetic acid and treated with bromine(4 g, I equiv.) at room temperature. Alter 
complete disappearance of starting materia] the reaction mixture was poured into water and the 
solid was collected. The solid was used in the next step without any purification(3.6 g. 46 c 7< ). 
5 EI-MS m/z 229(M+H) + 

b) Synthesis of bis (3-bromo 6-amino phenyl) disulfide 

The 2-amino 6-bromo thiazole hydrobromide (500 mg, L6 mmol) in watcr(5mL) was 
treated with KOH (2.5 g) was heated at reflux for 8 h at reflux. The reaction mixture was then 
acidified to ph 4 with acetic acid and extracted with methylene chloride. The methylene 

10 chloride mixture was concentrated in vacuo. The residue was dissolved in DMSO and treated 
with I 2 . After stirring overnight at room temperature the reaction mixture was partitioned 
between methylene chloride and saturated sodium bicarbonate. The methylene chloride layer 
was dried with magnesium sulfate and concentrated in vacuo. The resulting solid was purified 
by flash chromatography(ethyl acetate/hexane) to afford the title compound (230 mg. 34*). 

15 EI-MS m/z 405(M+H) + 

c) Synthesis of N(2-sulfhydryl 4-bromo phenyl) N'-(2-bromo phenyl) urea 

A solution of (3-bromo 6-amino phenyl) disulfide(201 mg, .5 mmol) in DMF was 
treated with 2-bromo phenyl isocyanate( 1 mmol) at 80 °C overnight. The reaction mixture 
was diluted with methylene chloride and a solid was precipitated out with hcxancs. The 
20 solution was dissolved in MeOH and treated with NaBH 4 . After gas evolution ceased the 
reaction mixture was carefully acidified with IN HC1 and the resulting solid was filtcrcd(52 
mg. 13*). EI-MS m/z 399 (M-H) " 

Example 56 

25 Synthesis of N-(2-hvdroxv 4-nitro phenyl) N'-(2-iodo phenyl) urea 

The urea was synthesized by the treatment of 2-iodo benzoic acid(5 g. 20 mmol) with 
diphenyl phosphoryl azidc( 1 equiv.) and triethyl amine ( 1 equiv.) in DMF at 80 °C alter gas 
evolution ceased the 5-nitro 2-amino phenol (3 g. 1 equiv.) was added. The reaction was 
heated overnight at 80°C. The reaction mixture was purified by filtering through a plug of 

30 silica with methylene chloride. The desired product was then precipitated out with hexanc. 
Filtering afforded the desired compoundf 1.08 g. 13*). EI-MS m/z 39WM-H) " 

jExmnpic 57 

Synthesis o f N-(2-hydro xy 4-nitro phenyl) N , -(2-bromu phenyl) thiourea 
35 The thiourea was synthesized by treatment of the 2-/m-butyldimcthylsilyloxv 4-niiro 

phenyl thioisocyanatc(see example 9a , 3.73 mmol) with 2-bromo aniline in toluene at 88°C 
over 36 h. The solution was concentrated and the residue was purified by Hash 
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ehromatography(EtOAc/Hcxanes). The fraction slightly lower rf than starting maicnai 
contained the desired compound. This traction was concentrated and then treated with triethyl 
amine hydrofluoride in acctonitrile for 15 minutes at 23 °C. The reaction mixture was then 
concentrated in vacuo and the residue was purified by Hash chromatography(cthyl 
5 aciate/hexanes) to give N-(2-hydroxy 4-nitro phenyl) N'-(2-bromo phenyl) lhiourea('52 mg. 
4%) . EI-MS m/z 369(M+H) + 

Synthesis of N-(2-ohenvlsulfamido) 4-cvanonhcnvl N'- (2-hromo nhcnvl) urea 

1 0 a)Synthesis of 3-(phenylsulfamido) benzonitrile 

The of 3-(phenylsulfamido) benzonilrile was synthesized from the 3-cyano aniline 
(23.9 g, .2 mol) by Method C. It was purified by recrystalization from EtOH( 15.8 g. 
31%). ] H NMR (CDCI3): 5 7.95(s. 1H), 7.84 (d. 2H, J = 8.0 Hz), 7.59 (u 1H, J = 8.0 Hz>. 
7.45 (m, 2H), 7.35 (m, 4H). 

15 b)Synthesis of 3-(phenylsulfamido) 4-nitro benzonitrile 

The 3-(phenylsulfamido) benzonitrile(10 g, 39 mmol) was dissolved in acetic 
anhydride and treated with concentrated nitric acid dropwise at room temperature until all the 
starting material had been consumed. The reaction mixture was then quenched by carefully 
pouring it into sodium bicarbonate and left to sit until all gas evolution had subsided. It was 

20 then partitioned between methylene chloride and water. The organic layer was dried over 
sodium sulfate and filtered. The reaction mixture was concentrated in vacuo, absorbed onto 
silica gel and purified by column chromatography (methylene chloridc/hcxano to afford the Ullc 
compound (1.7g, 15%). EI-MS m/z302(M+H) + 
c)Synthesis of 3-(phenvlsulfamido) 4-amino benzonitrile 

25 The 3-(phenylsulfamido) 4-nitro hcnzonitrilef 1.5 g, 4.9 mmol) was treated with tin 

chloride dihydrate in EtOH at 80 °C for 12h. It was then concentrated and Hushed through a 
plug of silica gel with 59< methanol/methylene chloride. The filtcratc was absorbed onto silica 
gel and purified by flash chromatography(cthy) acctatc/hcxane) to afford the title compound 
(0.9 g, 60%). EI-MS m/z 274 (M+H) + 

30 d)Synthesis of N-(2-phenylsulfamido) 4-cyanophenyl N'-f 2-bromo phenyl I urea 

The urea was synthesized from 2-(phcn\isullamido) 4-amino hcnzoniirilc(77 mg. 0.2S 
mmol) and 2-bromo phenyl isocyanate by general Method C. Ii was purified by column 
chromaiography(ethyl acctatc/hexanc) to afford the title compound (3(1 mg. 22'? ) EI-MS m// 
469CM-H)" 



Example 59 

Synthesis of N-(2-(phcnvl sulfamido) phenyl) N , -f2-bromo phenyl) urea 
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a) Synthesis of 2-( phenyl sulfamido) aniline 

The sulfonamide was synthesized from phenyl sulfonyl chloridc(().()l mmol) and o- 
phenylenc diaminc( 1 .08 g, 0.01 mmol) by general Method C. It was purified by 
recrystallization from EtOH( 1.0 g, 40%).EI-MS m/z 249(M+H) + 

b) Synthesis of N-(2-(phcnyl sulfamido) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized 2-(phenyl sulfamido) anilinc( 1 mmol) 
and 2-bromo phenyl isocyanate by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound(0.234 g, 52%).EI-MS m/z446(M+H)"'' 

Examnle 60 

$YntheSiS Of N-(2-( StVrvl SUlfamido) Phenyl) N'-tt-hrnmn nhcnvh i,rp a 

a) Synthesis of 2-( styryl sulfamido) aniline 

The sulfonamide was synthesized from styryl sulfonyl chloride(O.OI mol) and o- 
phenylene diamine(0.01 mol) by general Method C. It was purified by recrystallization from 
EtOH(1.2 g, 60%)EI-MS m/z 199(M+H) + . 

b) Synthesis of N-(2-(styryl sulfamido) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-(styryl sulfamido) anilinc( I mmol) and 2-bromo 
phenyl isocyanate(I mmol) by general Method B. It was purified by dilution with methylene 
chloride and precipitation with hexane. Filtering afforded the desired compound(0.3(>9 g. 
65%). EI-MS m/z 472(M+H) * 

Example 61 

SvmhesiS Of 2-K3.4 dimethoxvnhenvDsullonvl :»mirm | nhenvh \"-(2-hromo phrnvh nr.M 

a) Synthesis of 2-[(3.4-dimethoxyphcnyl)sulfonyl amino|phcnyl aniline 

The sulfonamide was synthesized from 3.4-dimcthoxy phenyl sulfonyl chloride(0 01 
mol) and o-phenylcnc diamine by general Method C. It was purified by recrystallization from 
EtOH(0.65 g. 217, ). EI-MS m/z 309(M+H) 

b) Synthesis of 2-|(3.4-dimcthoxyphenyl)sullonylamino| phenyl) N"-t 2-bromo phenyl) urea 

The urea was synthesized from 2-|(3.4-dimethoxyphcnyl)siillonvl amino|phcnyl 
aniline( I mmol) and 2-bromo phenyl isocyanate by general Method B It was purified hv 
dilution with methylene chloride and precipitation with hexane Filtering afforded the dcsireil 
compound(0.062 t;. I2<* ).EI-MS m/z 5()4(M-H) " 

Example 62 

Synthesis of N-(2-l(4-acetamidophpn vn.sulfonvlaminol phpnvl) N"-(2-hmmo nhenvl) nrr;i 
alSynthesis of 2-|(4-aceiamidophenyl)sulfonylaminolphcnyl aniline 



WO 96/251S7 



PCT/U*iydfltt260 



, 52 - 

The sulfonamide was synthesized irom 4-acctamidophcnyl sulfonyl chloridc(O.OImol) 
and o-phcnylcnc diamine{().<) I mol) by general Method C. li was purified by recrystallization 
from ElOH( 1.27 g.40 c 7r )EI-MS m/z 304<M-H) \ 

b)Synihesis of N-(2-[(4-acetamidophcnylsulfonyl)amino| phenyl) N*-(2-bromo phenyl) urea 
5 The urea was synthesized from 2-K4-aeetamidophenyl)sulfonylaminolphenyl aniline( 1 

mmol) and 2-bromo phenyl isocyanatc(l mmol) by general Method B. It was purified by 
dilution with methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound^). 1 2 g. 24<7r). EI-MS m/z 50KM-H) ' 

to Sample fr? 

Synthesis of N-(2-(2 -ihionhcne sulfamido nhenvl) N'-Q-hromo phenyl) urea 

a) Synthesis of 2-(2-thiophene sulfamido) aniline 

The sulfonamide was synthesized from 2-thiophene sulfonyl chloride(0.() 1 mol) and o- 
15 phenylcne diamine(0.01 mol) by general Method C. It was purified by recrystallization from 
EtOH(0.77 g, 30%). EI-MS m/z 255 (M+H)* 

b) Synthcsis of N-(2-(2-thiophenc sulfonyl amino phenyl) N-(2-bromo phenyl) urea 

The urea was synthesized from 2-( 2-thiophene sulfonyl amino) anilineC 1 mmol) and 
2-bromo phenyl isocyanated mmol) by general Method B It was purified by dilution with 
20 methylene chloride and precipitation with hexane. Filtering afforded the desired 
compound<0.29 g. 649? ). EI-MS m/z 45()(M-H) 

Example fr* 

Svnihr.xis of N-(2-(3-tolvl sullo nvl amino phenyl) N'-(2-hmmo Phenyl) UfCa 
25 a)Synthesis of 2-( 3-iolyl sulfonyl amino) aniline 

The sulfonamide was synthesized from 3-iolyl sulfonyl chlonde(().OI mol) and o- 
phenyicne diaminc(().()l mol) by general Method C. Ii was purified by rcerystallizaiion from 
ElOH(0.73g. 287r ). EI-MS m/z 263 (M+H * 

b)Synthesis of N-(2-(( 3-iolyl sulfonyl amino) phenyl) N-(2-bromo phenyl) urea 
30 The urea was synthesized from 2-i3-iolyl sulfonyl amino) anilinc( I mmol > and 2- 

bromo phenyl isocyanated mmol) by general Method B. li was purified by dilution with 
methylene chloride and precipitation with hcxancs. U was rccrysallized two times with 
EtOH(25 mi:. 5* ). EI-MS m/z 45WM-H) * 



35 



Examnlc 65 

Synthesis of N-f?-(K-ciuim>linvl sullon vl amino) nhcnvh N'-tt-hromo phenyl) ure» 
a)Synlhcsis of 2-(8-quinolinyl sulfonyl ammo) aniline 
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The sulfonamide was synthesized 1'rom 8-quinolinyI sulfonyl chloridc(0.0] mol) and o- 
phcnylcnc diaminc(O.Ol mol) by general Method C. It was purified by recrystaJlization from 
ElOH(0.82 g. 27<7r).EI-MS m/z 300 (M+H) + 

b)Synthesis of N-(2-( (8-quinoIinyl) sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 

The urea was synthesized from 2-((8-quinolinyl) sulfonyl amino) anilined mmol) and 
2-bromo phenyl isoeyanatcd mmol) by general Method B. It was purified by dilution with 
methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
eompound(0.23 g. 46^ >.EI-MS m/z 495(M-H)~ 

Sample ftft 

Synthesis of N-(2-( hen/.vl sulfonvl aminos nhenvl) N'-f2-h romo nhenvh u^ p 

a) Synthesis of 2-(bcnzyl sulfonyl amino) aniline 
The sulfonamide was synthesized from benzyl sulfonyl chloridc(0.01 mol) and o- 

phenylene diamine(O.Ol mol) by general Method C. It was purified by recrystallization from 
EtOH«).87g, 33%). EI-MS m/z 263(M+H)+. 

b) Synthesis of N-(2-( benzyl sulfonyl amino) phenyl) N'-(2-bromo phenyl) urea 
the urea was synthesized from 2-( benzyl sulfonyl amino) anilinc( 1 mmol) 

and 2-bromo phenyl isocyanate(lmmol) by general Method B. It was purified by dilution 
with methylene chloride and precipitation with hcxanc. Filtering afforded the desired 
compound((). 1 f g. 237. > EI-MS m/z 460 (M+H)+ 

Example fr7 

Synthesis ol N-(2-hvdroxv-4.azidonhcnvn -N 1 -(2-methoxvnhenvnurea 
a)Synthesis of N-(2-hydn>xy-4-aminophcnylVN'-(2-methoxyphcnyl)urca 

To a solution of N-(2-hydroxy-4-nitro phenyl )-N T, -(2-mcthoxvphenyl)urca( 1.0 g. 
example 15) in methanol, palladium (on activated carbon. I0 6 /J ) ( UK) mg> was added. Then the 
reaction mixture was hydrogenated under a hydrogen balloon for 18 hours. The solid was 
filtered off by eelite and washed three times by methanol. The filtrate was concentrated under 
reduced pressure to give amine compound (O.S g, 897/ ). EI-MS m/z 274 (M+H)* 
3< ) b)Synlhcsis of N-( 2-hydrox y-4-azidophcnyl )- N'-( 2-methoxypheny I )urca 

The N-(2-hydroxy-4-aminophenyl)-N 4 -(2-mcthoxyphenyl)urca (300 mg. 1.17 mmob 
was added to HC1/H : () f 1. 17 mL/2.34 mL). cooled to 0°C Sodium nitrite (80.7 mg. 1.17 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30 
minutes. The sodium a/.idc (76 mg. 1.17 mmol) was added to reaction mixture and it was 
35 warmed to room temperature. The reaction mixture was stirred at room temperature lor 18 
hours. Then it was extracted with three limes by ethyl acetate. The organic extracts were 
combined, dried over MgS0 4 . filtered and concentrated under reduced pressure and 
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chromatography of ihc resulting solid on silica gel (hcxanc : eihyl acetate: 5:1) gave product 
( 1 25 mg. 38W )- EI-MS m/z 3(M) (M+H)* 

Example 

5 Preparation of N-l2-hvdroxv-5-cvanonhenvll-N , -[2-hromophenvll urea 

a) Prcparation of 2-amino-4-cyanophenol 

To a solution of 2-nitro-4-cyanophenol( lOg, 6lmmol) in mcihanol(250mL) was added 
\{Y7< Pd/C ( lgj. The mixture was Hushed with argon, then hydrogen was bubbled through the 
solution for 10 min. and a hydrogen atmosphere was maintained at balloon pressure overnight. 
10 The mixture was filtered through celite and the celite was washed with methanol. The solvent 
was evaporated and chromatography of the resulting solid on silica gel (S^oMeOH/ChNCN* 
gave the desired product(8.0 g, 97%). l H NMR (CD.OD): 5 6.96 <d. 1H), 6.90 (dd. 1H). 
6.77 (d, 1H). 

b) Preparation of N-|2-hydroxy-5-cyanophenyl]-N'-[2-bromophenyil urea 

15 N-|2-hydroxy-5-eyanophenyl]-N'-f2-bromophenyl] urea was prepared from 2-ammo- 

4-eyanophenoI(268mg, 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(540mg.81#). 'H NMR (CD 3 OD): 5 8.10 (d, 1H), 7.87 (d, IH), 7.43 (d. IH), 7.20 (u IH), 
7 09 (d. 1H). 6.86 (I. IH). 6.77 (d, IH). 

20 

Example 69 

Preparation of NM2-hvdroxv-3-nuoronhenvll-NM2-hromonhenvll urea 
a preparation of 2-amino-3-fluorophenol 

To a solution of 2-mtro-3-fIuorophenol( Ig. 6.4mmoI) in mcihanoK250mL> was added 

25 IO'a Pd/C i Ig). The mixture was flushed with argon, then hydrogen was bubbled through the 
solution lor 10 min. and a hydrogen atmosphere was maintained at balloon pressure overnight 
The mixture was filtered through celite and the celite was washed with methanol. The soiveni 
was evaporated and chromatography of the resulting solid on silica gel LWrMeOH/CHiCl:) 
gave the desired product(650 mg, 80.2 «). 'H NMR (CD^OD): 5 6.41 -6. 17 (m. 3H). 

30 h)Prcparaiion of N-^-hydroxy^-fluorophenyll-N'-U-Jbromophcnyll urea 

N-|2-Hydroxy-3-tluorophenyll-N'-|2-bromo phenyl] urea was prepared from 2- 
amino-3-fluorophcnol (254mg. 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexanc(l/20) and filtering. 
(500 mg. 77</i >. 'H NMR (CD,OD): 8 8.05 id. lH).7.50(d, IH).7.26(L IH). 7.18 (d. 

35 IH). 6.92 u. IH). 6.86-6.68 (m, 2H). 



Example 7<> 

Preparation ol N-2-! 1 -hvdroxvnuore npi-N'.f 2-bromonhenvll urea 
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a) Preparation of 2-amino- 1 -hydroxyfluorenc 

To a solution of l-hydroxy-2-nitrofluorene(25() mg, 1.23mmol) in melhanol(25()mL) 
was added 10% Pd/C ( Ig). The mixture was flushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
5 pressure overnight. The mixture was filtered through celite and the cclitc was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 C1 2 ) gave the desired product(!71 mg, 81.2 %). l H NMR (CD.OD): 5 7.60 
(d. 1H), 7.47 (d, 1H), 7.28 (u 1H), 7.18 (m, 2H), 6.82 (d.lH), 3.76 (s, 2H). 

b) Preparation of N-2-[ l-hydroxyfluorene]-N'-|2-bromophenyl) urea 

H) N-2-[ l-hydroxyfluorene]-N-(2-bromo phenyl) urea was prepared from 2- amino- 1- 

hydroxyfluorenc (170mg, 0.86 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired product (300mg, 84.5%). *H NMR (CD,C1): 8 8.04 (d, 1H), 
7.66 fd, 1H), 7.49 1 (L 2H), 7.35-7.20 (m, 4H). 7.09 (d. 1H). 6.90 (t. 1H). 

15 

Preparation of N-3-12-hvdroxv-9.10^nthr a ninnonvn-N t .f2.hromo nhenvn urea 

N-3-[2-Hydroxy-9,10-anihraquinonyl]-N*-f2-bromophenyl| urea was prepared from 
2-hydroxy-3-aminoanthraquinone(480mg, 2.00 mmol) according to the procedure in General 
20 Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering. (610mg, 70%). *H NMR (CDiOD): 8 8.93 (s.lH). 8.12 (nv 2H). 8.02 (d. 
IH). 7.77 <m. 2H). 7.61 (d. 1H), 7.52 <s, 1H), 7.38 (L 1H). 7.05 (l. 1H). 

Example 72 

25 Preparation of N-r2-hvdroxv-3-nuoro-5-bromo nhcnvlNN'-l2-hromophenvll urea 

a) Preparation of 2-amino-6-fluoro-4-bromophcnol 

A mixture of 4-bromo-2-fluoro 6-nitrophcnoI( Ig, 4.2mmol) and tin (II) chloride (4 7S 
g, 21.2mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice 
30 The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl aceiatc. The organic phase was washed with brine, dried over MgSOj and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
CH 3 C1 2 ) gave the desired productHIO mg. 82 <a ). l H NMR (CD.OD): 8 6.51-6.40 (m. 2H). 

b) Preparation of N-[2-hydroxy-3-fluoro-5-bromophcnyI)-N , -|2-bromophcnyI] urea 

35 N-[2-hydroxy-3-nuoro-5-bromophcnyl]-N , -[2-bromophcnyl| urea was prepared from 

2-amino-6-fluoro-4-bromophenol f254mg. 2.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexanc( 1/20) 
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and tillering. {500 mg, 77%). *H NMR (CD.OD): 8 7.98 <s, IH). 7.91 (d, IH), 7.60 (d. 
IH). 7.33 (U IH), 7.(H) (l, IH), 6.94 <d. IH). 

Example 73 

5 Preparation of N>f2-hvdroxv-3-chlorophcnvll- N > -l2-hromophenv)l urea 
a)Preparation of 2-amino-3-chlorophenol 

A mixture of 3-chloro-2-nitrophcnol(250 mg, I.4mmol) and tin (II) chloride ( i.2 g. 
5.3mmol) in elhanol(50mL) was heated at 8()°C under argon. Al ter 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice 
10 The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4<7cMeOH/ 
CH 2 C1 2 ) gave the desired product(143 mg, 69 9c). 'h NMR (CD.OD): 6 6.75 (UH), 6.70 (d. 
IH), 6.65 (d, IH). 

!5 b)Preparation of N-[2-hydroxy-3-chlorophenyl]-N'-[2-bromophcnyll urea 

N-[2-hydroxy-3-chlorophenyl]- ( N , -(2-bromophenyIl urea was prepared from 2-amino- 
3-chlorophenol ( 143mg, 1. 00 mmol) according to the procedure in General Method B. The 
product was purified by chromatography of the resulting solid on silica gel (30%EtOAc/ 
Hexane) to give the desired product(195mg. 57<7r). *H NMR (CD.OD): 5 7.81 (d, IH), 7.68 

20 (d, IH). 7.47 (d, IH). 7.20 (l, IH). 6.90 (m. 2H), 6.70 (t. IH). 

Example 74 

Preparation of N-[2-hvdroxv-3-trinuoromeihvlphcnvll-N'-l2-hm mophcnvll urea 
a)Preparation of 2-niiro-6-trifluoromeihylphcnol 

25 2-trifluoromcthylphenol (3.00g. 18.5mmoh was dissolved in methylene 

chloridc(4()mL) followed by the addition of sodium nitrate (1.73g. 20.4mmol). The addition 
of sulfuric acid (23 ml7 3M) was then made, followed by addition of a catalytic amount ol 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture wa.s 
diluted with methylene chloride and extracted with water The organic layer was dried over 

30 MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4*McOH/ CH 2 C1 2 ) gave the desired products 1 .84 g. 47 <Z ). X H NMR 
(CD.COCD,): 5 8.35 (d.lH). 7.95 (d. IH). 7.13 (l. IH). 
^Preparation of 2-amino-6- trifluoromcihylphenol 

A mixture of 6-triiluoromeihvl-2-niirophenol( 1 .84 g. 8.67mmol) and tin (II) chloride 

35 (6.0 g, 26.2 mmol) in cthanol( 1 50m L) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition oi solid NaOH. before being 
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extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired producK 1 .35 g. 88 *?< ). *H NMR (CD,OD): 5 6.93 (d. 
1H). 6.82 (t. 1H). 6.78 (d, 1H). 
5 c)Preparation of N-[2-hydroxy-3- trinui)romethylphcnyl|-N , -|2-bromophenyl) urea 

N-(2-hydroxy-3-trinuoromethylphenyl|-N'-|2-bromophcnyl) urea was prepared from 
2-amino-6-trifluoromethylphenol (28()mg. 1.60 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane(l/20) 
and filtering. (39()mg, 65%). *H NMR (CD,OD): 8 7.99 (d, IH). 7.60 (d. !H). 7.58 (d, 
10 1H). 7.34 (t. IH). 7.30 (d. IH). 7.00 (1. 1H). 6.96 (d. 1H). 

Examnle 75 

Preparation of N-f3.4 diphenvl-2-hvdrox V phpnvii-N'-12-hro m onhenvll nrp.a 

N-f3.4 diphenyl-2-hydroxyphenylJ-N'-|2-bromophcnyl| urea was prepared from 2- 
15 amino-5.6 diphenylphenol (50mg, 0. 19 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 
filtering (61mg. 69%). *H NMR (CD,OD): 8 7.97 (d. IH). 7.66 (d. IH). 7.58 (d. IH). 7.31 
(t, IH), 7.25-7.00 (rri, 1 IH), 6.91 (d. IH). 

20 Examnle 76 

Preparation of N-f2-hvdroxv-3-glvcinemeih vlestercarh»nvlnhcnvll.N'-f2-bromophcnvll urea 
N-f2-hydroxy-3-glycincmcthylestcrcarbonylphcnyl|-N , -|2-bromophenyl| urea was 

prepared from 6-glycinemcihylesicrcarbonyl-2-aminophcnol (50mg. 0.22 mmol). purchased 

from the University of New Hampshire, according to the procedure in General Method B. The 
25 product was purified by precipitation from methylene chloride/ he.\ane( 1/20) and filtering 

(65mg. 69<7r). 'H NMR (CD,OD): 8 8. 14 (d. IH). 7.^6 id. IH). 7 49 (d. I Hi. 7.24 <i. 2H). 

6.89 (dd. IH). 6.81 (t. IH). 4.10 (s.2H). 3.74 (s.3H). 

Example 77 . 

30 Preparation of N-l2-h vdroxv-3-glvcinccarhonvlnhLMU'l|-N"-l2-hromophen\ II urea 

N-|2-Hydroxy-3-clycinecarbonylphenyll-N'-|2-bromophenyl| urea was prepared from 
N-[2-hydr(UY-3-glycinemcthylcstcrcarh()nylphcnyl|-N'-|2-bromi)pheny]| urca(50mg. 0.12 
mmol) by stirring in a 3/1 ratio olmcthanol/waicr (10 mLi. Addition of 1 equiv of lithium 
hydroxide was added and stirring continued until the starting material had disappeared (45mg. 

35 92%). The product was purified by chromatography of the resulting solid on silica gel (9/1/0. 1 
CH 2 C1 2 / MeOH/ AcOH) to give the desired productn95mg. 5T7, ). 'H NMR (CD^OD): 5 8. 14 
(d. IH). 7.92 (d. IH). 7.60 <d. IH). 7.46 (d. IH). 7.34 (i. IH). 7.04 (1. IH). 6.82 (I. IH). 
3.96 (2H>. 
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Example 78 

Pmpnraiiiin of N42-hvdroxv0 .5.dichloronhcnvll-N'-r2-hromonhenvll urea 

a) Prcparaiion of 2-amino-4.6-dichlorophenol 

5 A mixture of 4,6-dichloro-2-niirophenol( I g, 4.8mmol) and tin (II) chloride (3.2 g, 

l4.4mmol) in ethanol(50mL) was heated at 8()°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

10 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 CI 2 ) gave the desired product(685 mg, 80 *). 'H NMR (CD 3 OD): 6 6.75 (s.lH), 6.61 
(s. 1H). 

b) Preparation of N-[2-hydroxy-3.5-dichlorophenylJ-N'-[2-bromophenyl] urea 

N-|2-Hydroxy-3,5-dichlorophenyl|-N'-[2-bromophenyll urea was prepared from 2- 
15 amino-4,6-dichlorophenol (143mg, 1.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) and 
filtering. (660mg. 88%). *H NMR (CD ? 06): 5 7.96 (s, IH), 7.89 (d, 1H). 7.60 (d. 1H). 
7.35 (l. IH). 7.00 (t, IH). 6.95 (dd. 1H). 

20 Example 79 

Prrparaiinn of N-l 2-hvdroxv-3-n iironhenvn-NM2-hromonhenvll urea 
N-|2-Hydroxy-3-nitrophcnyl|-N'-|2-bromophcnyl| urea was prepared from 2-hydroxy-3- 
nitroanilinc (1.25g. 8. 1 mmol) according to the procedure in General Method B. The product 
was purified by precipitation from methylene chloride/ hcxane(l/20) and filtering. (2.4g. 

25 84'* ) 'H NMR (CD.OD): 5 8.45 (d. IH). 7.94 (d. IH). 7.78 (d. IH). 7.60 (d. IH). 7.35 (t. 
IH). 7.01 <m, 2H). 

Example 80 

Preparation of N-12,hvdroxv-4-nanhthalcn esulfonic aciril-N"-I2-hromonhenvll urea 
30 N-I2-hydroxy-4-naphthalcncsulfonic acid|-N'-|2-bromophenyl | urea was prepared 

from I -amino- 2-hydroxy-4-naphthalcnsullonic acid (0.48g. 2.0 mmol) according to the 
procedure in General Method B and the addition of ImL of triethylaminc The product was 
purified by precipitation from methylene chloride/ hcxane(l/20) and filtering. (690 nig. 79V, ). 
'H NMR (CDiOD): 5 8.14 is. IH). 8.04 (d. IH). 7.98 (m. 2H). 7.61 -7.55 im. 3H). 7.43 (I. 

35 IH). 6.98 it. IH). 



Example 81 

Preparation nf N-[2-hvdr(ixv-5-nanhihalenesullb nic aciril-N'-l2-hromonhcnvll urea 
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N-3-|2-hydroxy-5-naphthalensulfonic acid]-N'-(2-bromophcnyll urea was prepared 
from 2-amino-3-hydroxy-6-naphthalensulfonic acid (0.48g, 2.0 mmol) according to the 
procedure in General Method B and the addition of I mL of triethylamine The product was 
purified by precipitation from methylene chloride/ hexane(l/20) and filtering. (715 mg, 82% ). 
5 'H NMR (CD.OD): 5 8.09 (s, 1H), 7.96 <d, IH), 7.65-7.48 (m, 3H), 7.36 (I, IH), 7.25 (s, 
IH). 7.04 (m. 2H). 

Example 82 

Preparation of N-[2-hvdroxv-3.4-dichloronhenvl1-N l -f2-hro monhenvll urea 

1 0 a)Preparation of 2-nitro-5.6 dichlorophenol 

2.3-dichlorophenol (3.26g. 20mmol) was dissolved in methylene chloride(40mL) 
followed by the addition of sodium nitrate (L88g, 22mmol). The addition of sulfuric acid 
(20mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. Alter 24 hours, the reaction mixture was diluted with methylene 

15 chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(K8 g, 44 %). *H NMR (CD3COCD ? ): 
5 8.04 (dJH). 7.15 (d, 1H). 
^Preparation of 2-amino-5.6 dichlorophenol 

20 A mixture of 5,6-dichloro-2-nilrophenol(t.8 g. 8.7mmoI) and tin (II) chloride (5.8 g. 

26. 1 mmol) in cthanoKSOmL) was heated at 80°C under argon. After 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered 

25 The solvent was evaporated and chromatography of the resulting solid on silica gel (49< MeOH/ 
CH 2 C1 2 ) gave the desired product(l.4 mg, 90 %). *H NMR <CD,OD): 5 6.71 (d. 1H), 6.45 
<d. !H). 

c)Prcparation of N-I2-hydroxy-3.4-dichlorophenyl]-N , -[2-bromophcnyl] urea 

N-i2-Hydroxy-3.4-dichlorophenyl]-N'-(2-bromophcnyl] urea was prepared from 2- 
30 amino- 5.6-dichlorophenol (350mg. 2.00 mmol) according lo the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexaneC 1/20) and 
filtering. (670mg. m<%). l H NMR (CD^OD): 8 7.90 (d. IH). 7.85 (d. 1H). 7.59 (d. 1H). 
7.31 (l. IH). 6.99 (i. 1H). 6.96 (d. (IH). 



35 



Example 83 

Preparation of N-l2-hvdroxv-3'Cvanophenvll>N , >f2-hromophenvll urea 
a)Prcparauon of 2-nitro-6-cyanophenoI 
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2-cyanophenol (2.38g. 2()mmol) was dissolved in methylene chloride(40mL) followed 
by Lhc addition ol sodium nitrate (1.88g, 22mmol). The addition oi sulfuric acid (20mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
5 extracted with water. The organic layer was dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4%MeOW CH 2 Cl 2 ) gave 
the desired product(1.4 g. 42 9c). ] H NMR (CD3COCDO: 5 8.47 (d.lH). 8.15 (d. IH), 7.30 
(l, 1H). 

b) Preparation of 2-amino-6-cyanophenol 

10 A mixture of 6-cyano-2-nitrophenol(600 mg, l.Ommol) and tin (II) chloride (3.2 g. 

)4.4mmol) in acetic acid(50mL) was heated at 80°C under argon. After 2 hours, the starting 
material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

15 The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 CI 2 ) gave the desired product(365 mg, 75 %). l H NMR (CD ? OD): 5 6.92 (d, 1H). 6.85- 
6.69 (m,2H). 

c) Preparation of N-[2-hydroxy-3-cyanophenyI]-N'-l2-bromophenyl] urea 

N-|2-Hydroxy-3-cyanophenyl]-N , -[2-bromophenylJ urea was prepared from 2-amino- 
20 6-cyanophenol (134mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(260mg. im V 'H NMR (CD^OD): 8 7.98 (d. IH). 7.74 (d. IH). 7.57 (d, IH). 7.30 (t. 
IH). 7.22 (d. IH). 6.98 (t. IH), 6.94 (t, (IH). 



25 Example t*4 

Preparation of N-l2-hvdroxv-4-cvanonhenvl1-N , -f2-hromophenvll urea 
a)Preparation of 2-nitro-5-cyanophenol 

3-cyanophenol (2.38g. 20mmol) was dissolved in methylene chloride(40mL) followed 
by the addition of sodium nitrate ( l.88g, 22mmol). The addition of sulfuric acid (2()mL/ 3M) 
30 was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted wiih waier. The organic layer was dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (47rMeOH/ CH 2 CN) gave 
the desired product(910 mg. 28 <7<). ! H NMR (CD3COCDO: 5 K.30 (d.lH). 7.67 (s.IH), 

35 7.49 (d. IH). 

^Preparation of 2-amino-5-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(250 mg, l.5mmol) and tin (II) chloride (3.2 g. 
l4.4mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, the starting 
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material has disappeared and the solution was allowed to cool down and then poured into ice. 
The pH was made slightly b^sic (pH7-8), by addition of solid NaOH. before being extracted 
with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 
The solvent was evaporated and chromatography of the resulting solid on silica gel (4%McOH/ 
5 CH 2 C1 2 ) gave the desired productf 175 mg, 86 %). l H NMR (CD^OD): 8 7.00 (d, 1H). 6.88 
(s,lH), 6.69 <d t 1H). 

c)Preparation of N-[2-hydroxy-4-cyanophenyl|-N'-[2-bromophenyl] urea 

N-[2-Hydroxy-4-cyanophenyl)-N , -[2-bromophenyl] urea was prepared from 2-amino- 
5-cyanophenol (170mg, 1.27 mmol) according to the procedure in General Method B. The 
10 product was purified by precipitation from methylene chloride/ hexanc( 1/20) and filtering 
(310mg, 74*). *H NMR (CD 3 OD): 8 8.25 (d, IH), 7.91 (d, IH). 7.59 (d. 1H), 7.33 (t. 
IH). 7.17 (d. 1H), 7.07 (s, IH). 7.01 (t, (1H). 

Exampk_85 

15 Preparation of N-f2-hvdroxv>4-cvanonhenvn-N , -l4-methoxvnhenvll urea 

N-[2-Hydroxy-4-cyanophenyl]-N , -f4-methoxyphenyl] urea was prepared from 2- 

amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 

The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 

(M0mg f 86%). *H NMR (CDiOD): 8 8.23 (d, IH), 7.61-7.51 (m, 2H). 7.32 (d, 1H). 7.20 
20 (d. IH), 7.15 (d. IH), 7.03 (s, 1H). 

Example 8ft 

Preparation of NW2-hvdroxv-4-cvanonhenvl1-NM2-nhenvlphcnvn urea N-(2-Hydroxv-4- 
cyanophenyl|-N'-[2-phcnylphenyl] urea was prepared from 2-amino-5-eyanophenol (170 mg. 
25 1.27 mmol) according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxanc( 1/20) and filtering. ( 150mg, 85*). *H NMR 
(CD3OD): 5 8.20 (d. IH), 7.73 (d. IH), 7.51-7.20 (m, 8H), 7.13 (d. IH), 7.01 (s. (IH) 

Example 87 

30 Preparation of N-[2-hvdroxv-4-cvanophenvll-N'-[2-methvlnhenvl1 urea 

N-[2-Hydroxy-4-cyanophenyl|-N'-{2-mcthylphenyl| urea was prepared from 2-aminn- 
5-cyanophcnol (6()nig, 0.45 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(90mg, 759, ). 'H NMR (CD^OD): 8 8.25 (d. IH). 7.59 (d. IH). 7.26-7.00 <m. 5H). 2.30 <s. 

35 3H). 



Exiwple 88 

Preparation of N-[2-hvdroxv-4-cvanophenvl1-N'-[2-trifluoromcthvlphenvll urea 
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N-|2-Hydroxy-4-cyanophenyl)-N'-|2-trinuoromethyIphenyl| urea was prepared from 
2-amino-5-cyanophcnol (60mg,0.45 mmol) according 10 the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc(l/20) and filtering. 
(1 lOmg, 76*). *H NMR (CD^OD): 6 8.25 (d, 1H), 7.81 (d, IH), 7.68 (d, 1H), 7.61 (i, 
5 1H). 7.32 (l. 1H), 7.15 (dd, 1H), 7.09 (s, (1H). 

Example 89 

Preparation of N^-hvdroxv^-cvanonhenvll-N'-r 3-trifluororncthvlnhenvll urea 

N-[2-hydroxy-4-cyanophenyl]-N , -[3-trifluoromethylphenyll urea was prepared from 
10 2-amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 
(114mg, 79%). ! H NMR (CD 3 OD): 8 8.30 (d, 1H), 7.92 (s, lH).7.60(d, 1H). 7.47 U. 1H), 
7.29 (d, 1H), 7.18 (dd, 1H), 7.06 (s, 1H). 

15 Example 90 

Preparation of N-r2-hvdroxv-4-cvanophenvll-N , -f4-trinuoromethvlphenvn urea 

N-[2-Hydroxy-4-cyanophenyll-N , -(4-trifluoromethylphenyll urea was prepared from 
2-aminor5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(l/20) and filtering. 
20 (l()8mg, 75%). l H NMR (CD^OD): 5 8.31 (d. 1H), 7.68 (d. 2H). 7.59 <d. 2H). 7.20 (dd. 
1H). 7.07 (s. 1H). 

Example 91 

Preparation of N-12-hvdroxv-3 -n-pronvlnhenvl1-N'-l2-hromonhcnvll urea 

25 a)Preparation of 2-nitro-6-n-propyIphenol 

2-n-propylphenol (5.00g, 36.8mmol) was dissolved in methylene ehloride(40mL> 
followed by the addition of sodium nitrate (3.43g, 4().5mmol). The addition of sulfuric acid 
(45mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 

30 chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4 C 7# McOH/ 
CH : C1 2 > gave the desired product(3.2 mg, 48 %). *H NMR (CD3COCDO: 5 7>w (d.lH 
7.46 dd. IH). 6.90 (u 1H). 2.70 (I. 2H). 1.70 (m, 2H). 1.00 (t. 3H). 
b)Preparaiion of 2-amino-6-n-propylphenol 

35 To a solution of 2-nitro-6-n-propylphenol(2g, 1 1 .Ommol ) in methanoK HJOmL) was 

added 10<7r Pd/C (200 mg). The mixture was flushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celitc and the cclitc was washed with 
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methanol. The solvent was evaporated and chromaiography of the resulting solid on silica gel 
(5%MeOH/ CH 2 C1 2 ) gave the desired producK 1.50 g, 80.2 %). *H NMR (CD,OD): 5 6.65 
(m. 2H), 6.55 (t, IH), 2.58 (U 2H), 1.61 (m, 2H), 0.96 (u 3H). 
c)Preparation of N-(2-hydroxy-3-n-propylphenyll-N*-[2-bromophenyl| urea 
5 N-f2-Hydroxy-3-n-propyl phenyl]-N '-(2-bromo phenyl) urea was prepared from 2- 

amino-6-n-propyl phenol (302mg t 2.(K) mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hcxanef 1/20) and 
filtering. <640mg,92%). l H NMR (CD ? OD): 8 8.00 (d, IH), 7.58 (d. IH), 7.32 (i. IH). 
7.26 (i, IH), 6.96 (dd, IH), 6.89 (i. IH), 6.78 (d, IH). 

10 

Examnle 92 

Preparation of N-r2-hvdroxv-4-ethvlnhenvii.N'-f ^ rrW n^ PY ji nrn 

a) Preparation of 2-nitro-5-ethylphenol 

3-ethylphenol (5.00g, 41 mmol) was dissolved in methylene chloride(40 mL) followed 
15 by the addition of sodium nitrate (3.83g, 45 mmol). The addition of sulfuric acid (50mL/ 3M) 
was then made, followed by addition of a catalytic amount of sodium nitrite. The mixture was 
allowed to stir. After 24 hours, the reaction mixture was diluted with methylene chloride and 
extracted with water. * The organic layer was dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4<7rMcOH/ CH 2 C1 2 ) gave 
20 the desired product(1.7 g, 25 %). ! H NMR (CD3COCD 3 ): 5 8.02 (d.lH), 6.99 (s.lH), 6.85 
(d, IH), 2.69 (q, 2H), 1.30 (t, 3H). 

b) Preparation of 2-amino-5-ethyllphenol 

To a solution or 2-nilro-5-ethylphenol(lg, 6.4mmol) in methanol(250mL> was added 
10% Pd/C ( 100 mg). The mixture was flushed with argon, then hydrogen was bubbled 
25 through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 

pressure overnight. The mixture was filtered through celiie and the cclite was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
<5%MeOH/ CH 2 CI 2 ) gave the desired product(750 mg. 91 9r). 'H NMR (CD^OD): 8 6.41- 
6.17 (m, 3H). 

30 c)Prcparation of N-[2-hydroxy-4-ethylphenyll-N'-[2-bromophenyI| urea 

N-[2-Hydroxy-4-ethylphenyl]-N'-[2-bromo phenyl) urea was prepared from 2- amino- 
5-cihylphenoI (274mg, 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. 
(520 mg. 77<7r). *H NMR (CDiOD): 5 7.96 (d. IH). 7.62 (s. IH). 7.56 (d. IH). 7.30 n. 

35 IH). 6.96 <t, IH). 6.82 (d. IH), 6.76 (d, IH). 

Example 93 

Preparation of N-12-hvdroxv 3-nhenvla minoearhonvl phenyl1-N'-12-hromophcnyll urea 
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a) Prcparation of 2-nitro-6-phcnylaminocarhonylphcno) 

2-Phenylaminocarbonylphenol (5.(K)g. 23 mmol) was dissolved in methylene 
chloride(40mL) followed by ihc addition of sodium nitrate (2.20g. 25.5 mmol). The addition 

5 of sulfuric acid (30mL/ 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgSO« and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH7 CH 2 C1 2 ) gave the desired product(2.5() g. 42 9< ). *H NMR 

10 (CD3COCD,): 6 8.15 (d,lH), 8.09 (d,lH). 7.51 (d. 1H). 7.30 (d. 1H). 7.10 (l. 1H). 7.01 (t. 

1H). 

b) Preparation of 2-amino-6-phenylaminocarbonylphenol 

To a solution of 2-nitro-6-phenylaminocarbonylphenol (lg. 4.0 mmol) in 
methano!(250mL) was added 10%.Pd/C (100 mg). The mixture was flushed with argon, then 
1 5 hydrogen was bubbled through the solution for 10 min. and a hydrogen atmosphere was 

maintained at balloon pressure overnight. The mixture was filtered through celite and the celiic 
was washed with methanol. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (5%MeOH/ CH 2 C1 2 ) gave the desired product(8(K) mg. 91 %). *H NMR 
(CD,OD): 8 7.73-7,57 (m, 2H), 7.43-7.27 (m. 3H), 7.25-7.10 (m. 1H). 6.94 (l. 1H). 6.74 

20 (l, 1H). 

(^Preparation of N-[2-hydroxy 3-phenylaminocarbonyl phenyll-N'-|2-bromophenyl) urea 

N-f2-hydroxy 3-Phenylaminocarbonyl phcnyl|-N'-[2-bromo phenyl] urea was 
prepared from 2-amino-6-phenylaminocarhonylphcnol (456mg. 2 (H) mmol) according to the 
' procedure in General Method B. The product was purified by precipitation from methylene 
•"5 chloride/ hexane( 1/20) and filtering. (800mg.94<7, ). ! H NMR (CD,OD): 'H NMR (CDiODi: 
5 25 (d, 1H), 7.94 (d. 1H). 7.75-7.57 (m. 4H). 7.4K-7.30 (ni. 3H). 7.21 (I. IH). 7.02 (dd. 

1H), 6.92 (t. 1H). 

Fxumnle 94 

30 Preparation of N.lO-hv t 1r»xv- 3 -rvan l >.4-mcthvlnhenvll-N 1 -t2-hr.imoptKnv)l urea 
a) Preparation ol the 2-nitro 5-methyl 6- bromo phenol 

A solution of t-buivl amine(6.88 mL. 4 79 g. 2 equiv.) in methylene chloride was 
treated with bromine < 1 .67 mL. 5.2 g. 1 cquiv. , at -20 "C The flask was then cooled i» -7K 
"C and the the 2-niiro 5-methyl 6-bromo phenol (5 g. 1 cquiv.. in methylene chloride) was 
35 added drop-wise with vigrous stirring. The reaction mixture was slowly warmed to -30 "C lor 
1 h. then to -10 °C tor 2 hours. The reaction mixture was then partitioned between methylene 
chloride and 5% aqueous acetic acid. The organic layer was dried over magnesium sulfate, 
filtered and concentrated in vacuo. The reaction mixture was purified by flash 



WO 96/2SIS7 



PCT/US96/02260 



- 65 - 

chromatography(Ethyl acetate/ hexancs) to remove dibrominaied species. The 2-nitro 4-bromo 
5-mcthyI phenol was then selectively crystallized oui of methylene chloride. A final silica gel 
column(5%cthyl acetate/ hexancs) yielded desired isomer in 9()9r purity.( 1.05 g. \4 C Z ). ! H 
NMR (CDCI3): 6 7.95 (d, IH, J = 10.0 Hz), 6.91 (d, IH. J = 10.0 Hz). 2.52 (s, 3H). 
5 b) Preparation of 2-nitro-5-methyI-6-cyanophenol 

2- Nitro-5-methyI-6-bromophenol (KM) mg, 0.433 mmol) was dissolved in dimethyl 
formamidc (2mL) followed by the addition of triethylamine (0.l75g, 1.73 mmol). The 
addition of a catalytic amount dimethylamino pyridine was then made, followed by addition of 
copper (I) cyanide (155mg, 1.73mmoI). The mixture was allowed to stir at 80°C for 4 hours. 

10 The solvent was evaporated and chromatography of the resulting solid on silica gel (2% MeOH/ 
CH 2 C1 2 ) gave the desired product (70 mg, 91 *). l H NMR (CD3COCD>): 5 8.30 (d,IH), 
7.15 (dJH), 2.61 (s, 3H). 

c) Preparation of 2-amino-5-methyl 6-cyanophenol 

A mixture of 5-cyano-2-nitrophenol(7() mg, 0.39mmol) and tin (II) chloride (265 mg, 
15 1,1 8mmol) in ethanol(20mL) was heated at 8()°C under argon. After 2 hours, the starting 

material has disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being extracted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

The solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
20 CH : C1 2 ) gave the desired product(175 mg, 86 9c). l H NMR <CD ? OD): 8 6.87 (d, IH), 6.75 

td.lH). 6.32 (s. 3H). 

d) Preparation of N-(2-hydroxy 3-cyano 4-methyl phenyl |-N-[2-bromophenyIl urea 

N-[2-hydroxy 3-cyano 4-mcthyl phenyl |-N'-|2-bromophcnyl] urea was prepared from 
2-amino-5-mcthy]-6-cyano phenol (50mg, 0.34 mmol) according to the procedure in General 
25 MeLhbd B. The product was purified by precipitation from methylene chloride/ hcxane( 1/20) 
and filtering. (70mg. 60<5H. ! H NMR (CD ? OD): 57.92 <d. IH). 7.68 (d. IH). 7.59 (d. IH). 
7.31 (t. IH). 7.00 (t. IH). 6.62 (l. IH). 2.49 <s, <3H). 

Example 95 

30 Preparation of N-[2-hvdroxv 4-Carhoxvphenvl phcnvll-N'-l2-hromophenvll urea 
a)Prcparation of 4-nitro-3-hydroxybcnzophenonc 

3- Hydroxybcnzophenonc (3.00g. 15. 1 mmol) was dissolved in methylene 
chloridc(40mL) followed by the addition of sodium nitrate (1.42g. 16.7mmol). The addition 
of sulfuric acid (25mU 3M) was then made, followed by addition of a catalytic amount of 

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4#MeOH/ CH : C1 2 ) gave the desired producK 1 . 10 g. 30 9< ). ( H NMR 
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(CD3COCD,): 8 8.25 (dJH), 7.86 (d.lH), 7.71 (m, IH), 7.5V (d. IH). 7.48 (s, IH), 7.39 
(dd, IH). 

h)Prcparaiion of 4-amino-3-hydroxybenzophenone 

A mixture of 4-mtro-3-hydroxybenzophenone (900 mg, 3.7mmol) and tin (II) chloride 
5 (2.5 g. 1 1 . 1 mmol) in cihanol(5()mL) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
10 (4%MeOW CH 2 C\ 2 ) gave the desired product(685 mg, 87 9c). l H NMR (CD.OD): 5 7.65 (d, 
2H), 7.55 (d,lH), 7.49 (t, 2H), 7.26 (s, IH), 7.16 (dd, IH), 6.68 (d, IH). 
c)Preparaiion of N-[4-Carboxyphenyl-2-hydroxyphenyl]-N'-[2-bromophenyl) urea 

N-[4-Carboxyphenyl-2-hydroxyphenyll-N , -[2-bromophenyl) urea 
was prepared from 4-amino-3-hydroxybenzophenone (330mg, 1.5 mmol) according to the 
15 procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(l/20) and filtering. (490mg, 19%). l H NMR (CD ? OD): 8 8.40 (d, IH), 

8.09 (d, IH), 7.83 (d, 2H), 7.65-7.60 (m, 4H), 7.48 (s, IH), 7.43 (d, 1H), 7.35 (d, (1H), 

7.10 (UH\ 

20 Example 9 6 

Preparation of N-f2-hvdroxv 3-carhoxvnhenvl nhenvn-N M2-hromophenvl1 urea 

a) Prcparation of 3-nitro-2-hydroxybenzophenone 

2-Hydroxyhcnzophenonc (3.00g. 15. 1 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (1.42g. 16.7mmol). The addition 

25 ol sulfuric acid (25mL/ 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. Aficr 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography o! the resulting solid on 
silica gel (4%MeOH/ CH : CI 2 ) gave the desired productf 1 .60 g. 44 <7, ). *H NMR 

30 (CD3COCDO: 5 S.30 <d.lH). 7.86 im,3H), 7 71 mi. IH). 7.78 (d, IH). 7.56 (dd 2H>. 7.24 
(i. IH). 

b) Prcparaiion of 3-amino-2-hydroxybenzophenonc 

A mixture of 3-nuro-2-hydroxybenzophenone (600 mg. 2.5mmol) and tin (II) chloride 
1 1.7 g. 7.5mmol) in cthanol(50mL) was heated at 80°C under argon. Alter 2 hours, the 
35 starling material had disappeared and the solution was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
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filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 CI 2 ) gave the desired product(490 mg, 92 #). ! H NMR (CD^OD): 6 7.65- 
7.40 (m, 5H), 6.98 (d,lH), 6.86 (d, IH), 6.67 (t % IH). 

c)Preparation of N-[2-hydroxy 3-carboxyphcnyl phenyl]-N'-[2-bromophenyl] urea 
5 N-I2-hydroxy 3-carboxyphenyl phenyl )-N , -[2-hromophenyl] urea was prepared from 

3-amino-2-hydroxybcnzophenonc (250mg, 1.20 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ hexane( 1/20) 
and filtering. (200mg, 78% ). 'H NMR (CDiOD): 5 8.35 (d, IH), 7.96 (d, 1H). 7.72 (d. 
2H), 7.65-7.50 (m, 4H), 7.35 (d. IH). 7.30 (d, IH), 7.01 (dd. (1H). 6.92 (t. IH). 

10 

Example 97 

Preparation of N-f 2-hvdroxv 3-benzvloxv phenvll-N , -r2-hromonhenvH urea 
a)Preparation of 2-nitro-6-benzyloxy phenol 

2-Bcnzyloxyphenol (5.00g. 25.0mmol) was dissolved in methylene chloride(40mL) 

15 followed by the addition of sodium nitrate (2.30g, 27.5mmol). The addition of sulfuric acid 
(3 lmL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 

20 CH 2 C1 : ) gave the desired product(2.6 g, 43 %), ! H NMR (CD3COCD.): 5 7.70 (d,lH). 
7.50-7.28 (m. 5H), 7.14 (d, IH). 6.92 (1. 1H), 5.21 (s, 2H). 
^Preparation of 2-amino-6-bcnzyloxy phenol 

A mixture of 2-nitro-6-bcnzyIoxy phenol (1.00 g, 4.1()mmol) and tin (II) chloride 
(2.75 g. 12.2 mmol) in ethanoK ISOmL) was heated at 80°C under argon. After 2 hours, the 

25 starting material had disappeared and the soluuon was allowed to cool down and then poured 
into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired producl(1.35 g. 88 9< ). ! H NMR (CD.OD): 87.46 <d. 

30 2H). 7 40-7.35 <m. 5H). 6.55 (d. IH), 6.40 (d. IH), 5.10 (s. 2H). 

blPreparation of N-|2-hydroxy3-bcnzyloxy phenyl]-N'-[2-bromophenyl) urea 

N-(3-hcn/yloxy-2-hydroxyphcnyl|-N , -f2-bromophcnyll urea was prepared from 2- 
niiro-6-ben/.vloxy phenol (430mg. 2.00 mmol) according to the procedure in General Method 
B. The product was purified by precipitation from methylene chloride/ hexane(l/20) and 

35 filtering. (630mg. 76% ). *H NMR (CD,OD): 8 7.93 (d. IH), 7.58 (d. IH). 7.54-7.42 <m. 
3H). 7.40-7.25 (m, 4H). 7.(M) (1. IH). 6.69 (d. 2H). 5.16 (s. 2H). 
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Preparation of N-3-f2-hvdroxv-5-indanone1-NW2-hrom onhcnvn ur^i 

a) Prcparation of 2-hydroxy-3-nitro-5-indanone 

2- Hydroxy-5-indanone(3.00g. 20.0mmol) was dissolved in methylene chloride(40mL> 
followed by the addition of sodium nitrate (1.95g, 2l.0mmol). The addition of sulfuric acid 

5 (25mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(1.5 g, 39 %). ! H NMR (CD^COCD?): S 7.70 (d,lH), 7.04 
10 (d. 1H), 3.04 (d, 2H). 2.74 (d, 2H). 

b) Preparation of 3-amino-2-hydroxy-5-indanone 

A mixture of 2-hydroxy-3-nitro-5-indanone (1.50 g, 7.80mmol) and tin (II) chloride 
(5.25 g, 23.3 mmol) in ethanol( 150mL) was heated at 80°C under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

15 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH, before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired product(1.00 g, 79 %). l H NMR (CD 3 OD): 8 6.85 
(d.lH), 6.45 (d, 1H), 2.95 (d, 2H), 2.60 <d, 2H). 

20 ^Preparation N-3-[2-hydroxy-5-indanoneJ-N*-[2-bromophenyll urea 

N-(2-Hydroxy-5-indanone]-N , -f2-bromophenyl) urea was prepared from 3-amino-2- 
hydroxy-5-indanone (326mg, 2.00 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering 
(filOmg. 85 6 /? ). *H NMR (CD.OD): 5 7.92 (d. 1H). 7.65 (m. 2H). 7.45 (u 1H). 7.09 (I. 

25 IHj. 7.00 (d. 1H), 2.90 (d. 2H). 2.66 (d. 2H). 

Example 99 

Pre paration of (E)-N-l4-[2-(Mcthoxvcarbonvl) ethcnyl1-2-hvdroxvphenvH-N'-12- 
hromophenvll urea 

30 

a)Prcparation of 4-nitro-3-hydroxycinnamic acid 

3- Hydroxycinnamic acid (3.00g, 18.3 mmol) was dissolved in methylene 
L*hlt)ride(40mL) followed by the addition of sodium nitrate (1 .70 g. 26. 1 mmol). The addition 
of sulfuric acid (25 mU 3M) was then made, followed by addition of a catalytic amount of 

35 sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
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silica gel (4%MeOH/ CH 2 CI 2 ) gave the desired producif] .0 g. 26 9< ). 'h NMR (CD.COCD,) 
8 8.07 (d. IH). 7.69 (d. 1H), 7.51 (s, IH), 7.46 (d, 2H), 6.75 (d.lH). 
b) Preparation of 4-nitro-3-hydroxymethylcinnamate 

4-Niiro-3-hydroxycinnamic acid was stirred in excess methanol with a catalytic amount 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4<7rMcOH/ CH 2 C1 2 ) gave the desired producU 1 .0 g, 94 9c). 'H NMR (CD^COCDo: 
8 8.17 (d. IH). 7.69 (d. IH). 7.52 (s, IH). 7.45 (d. 2H), 6.75 (d.lH). 3.80 (s. 3H). 
OPreparauon of 4-amino-3-hydroxymethylcinnamate 

A mixture of 4-nitro-3-hydroxymethylcinnamate (1.0 g. 4.50mmol) and tin (II) 
chloride (3.0 g. 13.4 mmol) in ethanol(50mL) was heated at 80°C under argon. After 2 hours, 
the starting material had disappeared and the solution was allowed to cool down and then 
poured into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
MgSCX, and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 CI 2 ) gave the desired product (650 mg, 75 <?r). 'H NMR (CD,OD): 
87.50 (d.lH). 6.94 (s, IH). 6.89 (d, IH). 6.68 (d, IH). 6.18 (d. IH). 3.74 (s. 3H). 
d)Preparation (E)-N-[4-[2-(Methoxycarbonyl) ethenyl]-2-hydroxyphenyl]-N'-[2- 
bromophenyl] urea ' 

(E)-N-(4-[2-(Methoxycarbonyl) ethenyl]-2-hydroxyphcnyl j-N'-[2-bromophcnyl | urea 
was prepared from 4-amino-3-hydroxymethylcinnamate (250mg. 1 .3 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hexane(l/20) and filtering. (3(H)mg. 59%). 'H NMR (CD.OD): 8 8.24 (d.lH). 8.05 
(d. IH). 7.69 (d. IH). 7.65 (d. IH). 7.42 (l. IH). 7.21 (s. IH). 7.19 (d. IH). 7.10 (t. IH) 
6.45 (d.lH) 3.81 (s. 3H). 

Example 100 

Preparation of (E)-N-f3-12-rMethnxv carhonvn pihenvM-%hvriroxvnhenvll-Nr.r% 
hromonhenvll urea N'- ^-hromonhp.nvll nm;i 
a)Preparation of 3-nitro.-2-hydroxycinnamic acid 

2-Hydroxycinnamic acid (3.0(>g. 18.3 mmol) was dissolved in methylene 
chloride(40mL) followed by the addition of sodium nitrate (2.2 1 g. 26. 1 mmol). The addition 
of sulfuric acid (30 mU 3M) was then made, followed by addition of a catalytic amount of 
sodium nitrite. The mixture was allowed to stir. After 24 hours, the reaction mixture was 
diluted with methylene chloride and extracted with water. The organic layer was dried over 
MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4<7rMeOH/ CH 2 C1 2 ) gave the desired producl(2.0 g. 52 9< ). 'H NMR (CD,COCD,): 
8 8.21 (d. IH). 8.16 (d. IH). 8.05 (d. IH), 7.19 (l, IH). 6.72 (d. IH) 
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b) Preparation of 3-nkro-2-hydroxymcthylcinnamate 

3-niiro-2-hydroxycinnamie acid was stirred in excess methanol with a catalytic amount 
of sulfuric acid. The solvent was evaporated and chromatography of the resulting solid on 
silica gel (4%MeOH/ CH 2 C1 2 ) gave the desired producK 1 .0 g. 94 9). [ H NMR (CD ? COCDo: 
5 5 8.25 id, IH), 7.8.15 (d, IH), 8.06 (s, IH). 7.20 (u 2H), 6.76 (d.IH). 3.80 (s, 3H). 

c) Preparation of 3-amino-2-hydroxymethyleinnamate 

A mixture of 3-nitro-2-hydroxymethylcinnamate (1.0 g, 4.5 mmol) and tin (ID chloride 
(3.0 g. 1 3.4 mmol) in eihanol(50mL) was heated at 80°C under argon. After 2 hours, the 
starting material had disappeared and the solution was allowed to cool down and then poured 

10 into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 2 C1 2 ) gave the desired product (700 mg, 81 *). 'H NMR (CD^OD): 5 8.04 (d. 
IH), 6.93 (d," 1H),6.79 (d, IH), 6.71 (t, IH), 6.43 <d, IH), 3.72 (s, 3H). 

15 d)Preparaiion(E)-N-[3-[2-(Methoxycarbonyl)ethenyl]-2-hydroxyphenyl)-N-[2-bromophcnyl| 

urea 

(E)-N-[3-[2-(Methoxycarbonyl)ethenyl]-2-hydroxyphenyl]-N , -f2-bromophenylI urea 
was prepared from 3-amino-2-hydroxymethylcinnamate (100 mg, 0.52 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hcxane(l/20) and filtering. (150mg, 74%Vh NMR (CD.OD): 6 8.10 (d.IH). 8.00 
(d. IH). 7.69 (d, IH), 7.65 (d, IH), 7.42 (l, IH), 7.38 (t. IH). 7.32 (d. IH). 7.05 <i. IH) 
6.55 (d.IH) 3.81 (s, 3H). 

Example 101 

25 Preparation ol (E>-N43-f 2-( Aminocarhonvl) et henvll-2-hvdroxvnhenvll-N'-l 2-hromophcnyl | 
urea NM 2-hromon henvn urea 
a)Preparation of 2-hydroxycinnamidc 

2-Hydroxycinnamic acid (2.00g, 12.3 mmol) was dissolved in dimethyl 
formamidc( lOmL) followed by the addition of benzotnazol- 1 -yloxy- 

30 tris<dimethylamino)phosphonium hexafluorophosphatc (5.4g. 12.3 mmol) and ineihylammc t 
1.7mL. 12.3mmol). Ammonia gas was bubbled into the reaction mixture for 30 minutes. The 
mixture was allowed to stir for 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over McSO., and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4 C 7, MeOH/ 

35 CH 2 CI : ) gave the desired product( 1 .5 g, 75 %). 
^Preparation of 3-nitro-2-hydroxyeinnamide 

2-Hydroxycihnamide (750 mg. 4.6 mmol) was dissolved in methylene chlonde(40mL) 
followed by the addition of sodium nitrate (430 mg, 5.1 mmol). The addition of sulfuric acid 
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(7 mU 3M) was ihcn made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
5 CH 2 C1 2 ) gave the desired product(350 mg. 36 %). l H NMR (CD3COCD 3 ): 5 8.19 (d f lH j, 
8.02 (d. IH). 7.88 (d. IH), 7.15 (i, IH), 6.84 (d, IH) 
c)Preparation of 3-amino-2-hydroxycinnamidc 

A mixture of 3-nitro-2-hydroxymcthyleinnamaie (350 mg, 1 .7 mmol) and tin (II) 
chloride (3.0 g. 13.4 mmol) in ethanol(5()mL) was heated at 80°C under argon. After 2 hours. 
10 the starting material had disappeared and the solution was allowed to cool down and then 

poured into ice. The pH was made slightly basic (pH7-8), by addition of solid NaOH. before 
being extracted with ethyl acetate. The organic phase was washed with brine, dried over 
. MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting solid on 
* silica gel (4<7rMcOH/ CH 2 CI 2 ) gave the desired product(244 mg,80%). 
15 d)Preparation of (E)-N-[3-[2-(Aminocarbonyl) ethenyl]-2-hydroxyphenyl]-N t -[2- 
bromophcnyl] urea 

(E)-N-I3-[2-(Aminocarbonyl)ethcnyl|-2-hydroxyphenyl]-N -f2-bromophenyl] urea 
was prepared from 3-amino-2-hydroxycinnamidc (100 mg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hexanc( 1/20) and filtering. (1 10 mg, 52%). *H NMR (CD^OD): 5 8.00 (d.lH), 7.90 
(d. IH). 7.63 <d, IH). 7.55 (d. IH). 7.35 (m. 2H), 7.05 (i. 1H). 6.95 (l. IH). 6.70 <d.lH> 

Example 102 

Preparation of <E)-N-[4-l2-( Aminocarh onvl) cthenvll-2-hvdroxvnhenvlUN , -l2-hromophi-n\ II 

25 urea N'-[2-hromophcnvll urea 

a)Prcparalion of 3-hydroxycinnamidc 

3-Hvdroxvcinnamic acid (2 <M> 12.3 mmol) was dissolved in dimethyl formanudei l<» 
mL) followed by the addition of bcn/otria/ol- 1 -yloxy-tris(dimcthylamino)phosphoniuni 
hcxalluorophosphaic (5.4g. 12.3 mmol j and incthylaminc ( 1.7 mL. I2.3mmol). Ammonia 

30 gas was bubbled into the reaction mixture tor 30 minutes. The mixture was allowed to stir lor 
24 hours, the reaction mixture was diluted with methylene chloride and extracted with water 
The organic layer was dried over MgS0 4 and filtered. The solvent was evaporated and 
chromatography of the resulting solid on silica gel i4 c 7< McOH/ CHiCN) gave the desired 
producK 1.3 g. 65 Vt ). 

35 b)Preparation of 4-nitro-3-hydroxycinnamidc 

3-Hydroxycinnamidc (750 mg. 4.6 mmol) was dissolved in methylene chloride(40 mL) 
followed by the addition ol sodium nitrate (430 mg. 5. 1 mmol). The addition of sulfuric acid 
(7 mL/ 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. The 
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mixture was allowed 10 stir. After 24 hours, ihc reaction mixture was diluted with methylene 
chloride and extracted with water. The organic layer was dried over MgS0 4 and filLcred. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4 6 7r McOH/ 
CH 2 CI 2 ) gave the desired producl(24() mg, 25 %). *H NMR (CD ? COCD 3 ): 6 8.09 (d. IH). 
5 7.49 (d, IH). 7.26 (s, 1H). 7.16 (d, IH), 6.71 (d, 1H) 

c) Prcparation of 4-amino-2-hydroxycinnamide 

A mixture of 4-nitro-3-hydroxymethylcinnamatc (300 mg, 1 .40 mmol) and tin (II) 
chloride (980 mg, 4.30 mmol) in ethanol(50 mL) was heated at 80°C under argon. After 2 
hours, the starting material had disappeared and the solution was allowed to cool down and 
l() then poured into ice. The pH was made slightly basic (pH 7-8). by addition of solid NaOH. 
before being extracted with ethyl acetate. The organic phase was washed with brine, dried 
over MgS0 4 and filtered. The solvent was evaporated and chromatography of the resulting 
solid on silica gel (4%MeOH/CH 2 Cl 2 ) gave the desired product (200 mg. 74 %). 

d) Prcparation(E)-N-[3-[2-(Aminocarbonyl) ethenyI)-2-hydroxyphenyIJ-N I -f2-bromophenyl] 
15 urea 

(E)-N-|3-[2-(Aminocarbonyl) ethenyl]-2-hydroxyphenyl)-N*-[2-bromophenylI urea 
was prepared from 4-amino-2-hydroxycinnamide (lOOmg, 0.56 mmol) according to the 
procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane( 1/20) and filtering. (I25mg, 54%).^ NMR (CD.OD): 8 8.05 (d,lH). 7.92 
20 (d, IH). 7.60 (d, IH), 7.4 5 (d, 1H), 7.35 (t, IH), 7.05 (m. 2H), 6.50 (d,IH) . 

Examnle 103 

Pre paration of N-12-hvdroxv 4-(phenyl amino carhoxv) phe nyl l-N'-l2-hromophcnvll urea 
N-|2-hydroxy 4-(phcnyl amino carboxy) phenyl |-N'-|2-bromophcnyl| urea was 
25 prepared trom 5-(phcnyl amino carboxy) 2-amino phenol (0.50 mmol) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
chloride/ hcxane( 1/20) and filtering. ( 150 mg, 70* ). *H NMR (CD.OD): 5 8.25 (d. I Hi. 
8.00 (d! IH), 7.75 (d, 2H). 7.64 (d. IH), 7.50 (d. 2H), 7.41 (m. 3H), 7.16 u. IH). 7.05 (l. 
IH). 

M) 

Example 104 

Preparation of N-14-aminocarbonvl-2- hvdroxvphenvl l-N'-l2-hromophcnyl| urea 

N-|4-Aminoearbonyl -2-hydroxyphcnyll-N'-12-bromophcnyl| urea was prepared trom 
5-aminocarbonyI-2-amino phenol (304 mg, 0.50 mmol) according to the procedure in General 
35 Method B. The product was purified by precipitation from methylene chloride/ hcxanef 1/20) 
and filtering. (440 mg. 627. ). 'h NMR (CD.OD): 5 8.09 (d. IH). 7.91 (d, I Hi. 7.60 <d. 
IH). 7.45 tm. 3H). 7.00 (d. IH). 
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Examnle 105 

Preparation of N-(2-Hvdroxv-3.5.6-trinuom nhcnvl)>N , -(2-hromophcnvl>urca 

N-(2-Hydroxy-3,5,6-thnuorophenyI)-N , -(2-bromophenyl)urca was prepared from 
3.5.6-trifluoro-2-hydroxyaniline (83 mg, 0.51 mmol) and 2-(bromophcnyl)isocyanaic ( 1(K) 
5 mg, 0.53 mmol) according to the procedure in General Method B. The product was purified 
by preparation thin layer chromatography. EI-MS m/z 359 (M-H)\ 

Example 106 

Preparation of N-( 2-Hvdroxv-3-nuoro-4-trin U nrnm^rhv|nV PV 1)- N '-f 2-hrnmonhpnvl \uro* 
10 N-f2-Hydroxy-3-nuoro-4-trifluoromethylphenyI)-N , -(2-bromophenyl)urea was 

prepared from 4.trinuoromethyl-3-nuoro-2-hydroxyaniline (239 mg. 1.2 mmol) and 2- 
(bromophenyl)isocyanate (243 mg, 1.2 mmol) according to the procedure in General Method 
B. Removal of solvent under reduced pressure and chromatography of the resulting solid on 
silica gel (hexanerethyl acetate)' gave the tide compound (20 mg, 49c). EI-MS m/z 391 (M-H)\ 

15 

Example 107 

Preparation Of N-(2-HvdrOXV-3-iodODhenvn-N'-r2-hrnmnnh fi nvnnrp a 

N-(2-Hydroxy-3-iodophenyl)-N , -(2-bromophenyI)urea was prepared from 3-iodo-2- 
hydroxyaniline (2(H) mg. 0.85 mmol) and 2-(bromophenyl)isocyanatc (169 mg, 0.85 mmol) 
20 according to the procedure in General Method B. Removal of solvent under reduced pressure 
and chromatography of the resulting solid on silica gel (hexane:ether) gave the title compound 
(40 mg. 119?). l H NMR (DMSO): 5 9.45 (s, IH), 9.15 (s. !H), 8.8 (s. 1H). 7.95 (d. IH). 
7.8 <d. 1H),7.65 (U. IH). 7.4 <d, 1H), 7.3 (t. IH). 7.0 (u IH). 6.65(1. IH). 

^ Example 108 

Preparation of N-12-1 fr2-(tr inuoromethvhphenvllsulfonvllaminolphcnvH-N , -f2- 
hromonhenvDurea 

a)Prcparation of I2-(2-(irinuoromcthyl)phcnyl|(sullbnamido)aniline| 

The title compound was prepared according lo General Method C using 2- 
30 (trilluoromethyDbcnzenesulfonyl chloride ( 1 cquiw). The product was purified by 

chromatography on silica gel (methylene chloridcrmcthanol) ( 1 .04 g. 3V7< ). EI-MS m/z 3 1 7 
(M+H)\ 

^Preparation ol N-|:-II|2-(trilluoromeihyl}phcnyl)sul)onyl|amino|phenylI-N , -(2- 
hrumophcnyllurea 

The title compound was prepared using! 2-|2(trilluoromethyl)phenyl] 
(sulfonamido)aniline (1.04 g. 3.2 mmol) and 2-fbromophenyI)isocyanatc (652 mg. 3.2 mmoh 
according to General Method B. The solvent was evaporated to give the desired urea ( 1 .03 g. 
619,). EI-MS m/z 514 (M+Hr. 
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Example 109 

Preparation of N-(2-BromonhpnvlVN'-f2-dimeihvlam inosulfonvlamin()lphcnvllurca 

5 a)Preparation of [2-[ 1 J-(dimcthyIamino)|suIfonamidoaniline] 

The title compound was prepared according to General Method C using 
dimcthylsulfamoyl chloride ( 1 equiv.). The product was purified hy chromatography on silica 
gel (methylene chloride:melhanol). ES-MS m/z 216 (M+H) + . 

b)Preparation of N-(2-Bromophenyl>N , -[2-(dimethylaminosulfonylamino|phcnyl)urca 
10 The title compound was prepared from [2-[ l,l-(dimethlyamino)sulfonamido- 

anihne (137 mg. 0.6 mmol) and 2-(bromophenyl)isocyanate (126 mg, 0.6 mmol) according to 
General Method B. The solvent was evaporated and chromatography on silica gel (ethyl 
acetate:hexane) gave the desired urea. EI-MS m/z 413 (M+H)* 

15 Example 110 

preparation of N-f2-rPhenethvls ulfnnvlamino) phenvn-N^2-hromophcnvl)urea 

[2-(Phenethylsulfonamido) aniline] (example 60, 300mg, 1.09 mmol) was placed in a 
Parr shaker bottle containing palladium ( 1 80 mg) under an argon stream. Methanol ( 1 50 mL) 
was added and the container placed on a Parr shaker (55 psi) for several hours. The reaction 
20 mixture was filtered through Celite and the filtrate was evaporated to give the desired aniline 
(269 mg. 90%). EI-MS m/z 277 (M+H) + . 

b)Preparation of N-I2-(Phenethylsulfonylamino)phenyll-N , -(2-bromophenyl)urca 

The title compound was prepared from (2-(phcncthylsulfonamido) aniline) (269 mg. 
0.97 mmol) and 2-(bromophcnyl)isocyanatc ( 193 mg. 0.97 mmol) according to General 
25 Method B. The desired urea was precipitated out of toluenc/hcxanc (3K4 mg. 78'# ). EI-MS 
m/z472(M-HV. 

Examnle 1 1 1 

Preparation of N-l2-lf2-aceiamido-4-meihvhhiazol-5-vnsulfo nvlaminolnhcnvllrN'-(2- 

30 hromophenvDurea 

a)Prcparation of |2-[(2-acctamido-4-mcthy!-5-ihia/o]e)sulfonamidolaniline| 

The title compound was prepared using 2-acctamido-4-mcthylo-ihia/olcsulfonyl 
chloride ( I cquiv. j according to General Method C A solid precipaiated from the reaction 
mixture and was filtered to give the desired aniline (1.68 g. 527, ). ES-MS m/z 327 <M+Hf 
35 ^Preparation of N-[2-l(2-acciamido-4-mcih\Mitt 
bromophenyDurea 

The title compound was prepared from [2-[(2-acetamido-4-mcihyl-5- 
ihia/.ole )sullonamidolanilinel ( 1 .68 g,5. 14 mmol > and 2-(bromophenyl)isoeyanatc 



WO 96/2S1S7 



PCT/US96W2260 



-75 - 

(1.02 g, 5.14 mmol) according to General Mcihod B. The product was precipitated from cihyi 
acciaie/hcxanc (220 mg, X%). EI-MS m/z 524 (M+H) + . 

Example 1 12 

5 Preparation of N-l2-hvdroxv-4-cvanonhenvll-N -l 4 -nhcnvlnhenvn urea N-|2-Hydroxy-4- 
cyanophenyl]-N-[4-phenylphenyl] urea was prepared from 2-amino-5-cyanophcnol (60mg. 
0.45 mmol) according to the procedure in General Method B. The product was purified by 
precipitation from methylene chloride/ hcxanef 1/20) and filtering. ( 1 35 mg. 75% ). *H NMR 
(CDiOD): 8 8.33 (d, IH). 7.71-7.29 (m, 9H), 7.25 (d. IH). 7.l2(s. 1H). 

10 

Example 1 13 

Preparation Of N-f2-hvdroxv-4-cvanoDhenvn-N l -f2.3-dichloronhcnvll urea 
. N-[2-Hydroxy-4-cyanophenyl)-N'-{2,3 dichlorophenyl) urea was prepared from 2- 

amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B. 
15 The product was purified by precipitation from methylene chloride/ hcxanef 1/20) and filtering. 
(125mg, 86%). l H NMR (CD,OD): 8 8.27 (d, IH), 8.l5(m, IH). 7.39-7.20 (m. 2H), 7. 16 
(d, IH), 7.06 (s. IH). 

Examnlc 1 14 

20 Preparation of N-t2-hvdroxv-4-cvannnh g nylUN t .f^r rrl f 1 ^ M ^hfnvll nm 

N-[2-Hydroxy-4-cyanophenyl)-N-[2-methoxyphenyll urea was prepared from 2- 
amino-5-cyanophcnol (60mg, 0.45 mmol) according to the procedure in General Mcihod B. 
The product was purified by precipitation from methylene chloride/ hcxanef 1/20) and filtering 
(105mg. 83«). *H NMR (CD.OD): 8 8.26 (d. IH). K.02 (d. IH). 7 14 <d. IH>. 7.05 <s. 

25 IH). 7.00-6.83 <m. 3H), 3.84 (s. 3H). 

Examnlc 1 1 5 

Preparatio n of N-12-hvdroxv-4-cvanophcnyll-N'-13-mcthoxvphenyli urea 

N-|2-Hydroxy-4-cyanophcnyI|-N'-[3-mcthoxyphcnyIl urea was prepared from 2- 
30 amino-5-cyanophenol (60mg, 0.45 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane( 1/20 » and filtering 
M02mg. 80V; >. J H NMR (CDiOD): 5 8.25 (d. IH). 7.25-7 OS im. 3H). 7.04 <s. IH). 6 9(> 
(l. IH). 6.58 <d. IH). 
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Examnlc 116 

Preparatio n of N-f2-hvdroxv-5-nuorophenvll-N'-12-hromophcnvll urea 
a)Preparation of 2-amino-4-fluorophcnol 
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A mixture or4-lluon)-2-niirophcnol( Ig. 4.64mmol) and tin (II) chloride (5.4 g, 
24.2mmol) in cihanol(SOmL) was heated ai 80°C under argon. Alter 2 hours, the starting 
material had disappeared and the solution was allowed to cool down and then poured into ice. 
The pH is made slightly basic (pH7-8), by addition of solid NaOH, before being extracted with 
5 ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. The 
solvent was evaporated and chromatography of the resulting solid on silica gel (4%MeOH/ 
CH 2 C1 2 ) gave the desired product(622 mg. 85 <? f ). *H NMR (CD,OD): 5 6.5 1 (dd, 1 H). 6.32 
(dd, IH), 6.17 (ddd, IH). 

b)Preparalion of N-|2-hydroxy-5-nuorophenyl|-N'-f2-bromophenyl] urea 
10 N-[2-Hydroxy-5-nuorophcnyl|-N , -f2-bromophenyl| urea was prepared from 2-amino- 

6-lluoro phenol (254mg, 2.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( 1/20) and filtering. 
(520mg,80%). ! *H NMR (CD,OD): 6 7.88 (d, IH), 7.79 (dd. IH), 7.57 (d, 1H), 7.31 <t, 
IH). 7.00 (L IH), 6.76 (dd, IH). 6.57 (ddd,lH). 

15 

Example 117 

Preparation of N-12-hvdroxv-5-trinuoromcthv]phenvll-N , -[2-hromonhenvll urea 

a) Prcparation of 2-amino-4- trilluoromcthylphenol 

A mixture of 4-trifiuoromcthyI-2-nitrophcnoI( 1 .0 g. 4.KnimoI) and tin (II) chloride (5.4 
20 g t 24.2 mmol) in ethanol( 1 5()mL) was heated at 80°C under argon. After 2 hours, the starting 

material had disappeared and the solution was allowed to cool down and then poured into ice. 

The pH was made slightly basic (pH7-8). by addition of solid NaOH. before being extracted 

with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and filtered. 

The solvent was evaporated and chromatography of the resulting solid on silica gel {A L 7< MeOH/ 
25 CH 2 C1 2 ) gave the desired produei(708 mg. 83 ). *H NMR <CD,OD): 8 6.87 (s. IH). 6.KO 

(d. IH). 6.69 (d. IH). 

b) Prcparation of N-[2-hydroxy-5-irilluoromcihylphcnyl|-N , -|2-bromophcnyl| urcu 

N-|2-hydroxy-5-irinuciromethylphcnyl|-N*-|2-bromophcnyI| urea was prepared from 
2-ammo-4-trifluoromelhylphenol (354mg. 2.(M) mmol) according to the procedure in General 
30 Method B. The product was purified by precipitation from methylene chloride/ 

hcxanc( lequiv V20cquiv.) and filtering. (490mg. 659 ). 'H NMR (CDiOD): 5 8.40 is. IH). 
7.94 (d. IH). 7.60 (d. 1 Hi. 7.35 U. I H). 7.18 (d. IH). 7.03 u. IH). 6.95 (d. IH> 

Example 1 IS 

35 Preparation of N-l2-hvdroxyphcnyll-N'-l2-hromophenvll urea 

N-[2-hydroxyphcnyI|-N'-|2-bromo phenyl) urea was prepared from 2- amino-phenoj 
(I41mti. 1.30 mmol) according to the procedure in General Method B. The product was 
purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering. (300mg.75^ ). 
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'H NMR (CD,OD): 8 8.05 fd. IH). 7 49 (d. IH). 7.25 U. 2H), 6.96 u. IH). 6.90 (i. 2H). 
6.6X U. IH) 

Examnle 1 19 

Preparation of N-ltrans-3-stvrl 2-hvrtmxv phf» nv |].i sj'.r2.hrnn 1 ^phenvll urea 

a) Prcparaiion of irans-6-siyrl-2-niirophenol 

Trans-2-styrl phenol (500 mg, 2.55 mmol) was dissolved in methylene chloride(40mL) 
Ibllowcd by the addition of sodium nitrate (240 mg, 2.81 mmol). The addition of sulfuric acid 
(3 mL of 3M) was then made, followed by addition of a catalytic amount of sodium nitrite. 
The mixture was allowed to stir. After 24 hours, the reaction mixture was diluted with 
methylene chloride and extracted with water. The organic layer was dried over MgSCX, and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(4%MeOH/ CH 3 CI 2 ) gave the desired product (200 mg. 36 %). 'H NMR (CD3COCD,): 8 
8.05 (d. IH). 7.90 (d. 2H).7.65-7.20 (m,7H).7.00 (t.lH). 

b) Prcparation of trans-6-styrl-2-aminophenol 

A mixture of trans-6-siyrl-2-nitrophenol (200 mg, 0.83 mmol) and tin (II) chloride 
(560 mg. 2.60 mmol) in cthanol(50mL) was heated at 80°C under argon. After 2 hours, the 
starting material has disappeared and the solution was allowed to cool down and then poured 
into ice. The pH'is made slightly basic (pH7-8), by addition of solid NaOH. before being 
extracted with ethyl acetate. The organic phase was washed with brine, dried over MgS0 4 and 
filtered. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(A'-7, McOH/ CH;CI : ) gave the desired product (50 mg. 29 <7, ). 'H NMR (CD,OD): 8 7.51 (m. 
3H). 7.2M <m. 3HK7.I I (t. IH). 7.00 (m. 2H). 6.69 (m. 2H). 
c (Preparation of N-|trans-3-siyrl-2-hydroxyphcnyl|-N , -|2-bromophcnyl| urea 

N-|irans-3-styrl-2-hydroxyphenyl]-N , -f2-bromophenyl| urea was prepared from trans- 
6-siyrl-2-aminophcnol (35mg. 0. 17 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc( 1/20) and filtering 
(36mg. 53'* ). 'H NMR (CD,OD): 87.97 (d. IH). 7.62-7.4R (m. 4H). 7.45-7.26 mi. 5H). 
7.25 (i. IH). 7.15 id. IH). 7.01 (t. IH). 6.88 (t 2H). 

Example 120 

Preparation ol N-l2-hvdroxv-3.4-d ichlorophfnvll-N , -12-mcth(^xvphcnvll ure;i 

N-|2-hydroxy-3.4-dichlorophenyl|-N , -|2-mcthoxyphcnyll urea was prepared from 2- 
ammo-5.6-dichlorophenol (80mg. 0.50 mmol. example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(l/20) and filtering. M25mg.77«). ! H NMR (CD^OD): 8 8.02 td. IH). 7.79 (d. IH). 
7.05-6. X6 mi. 4H). 3.92 is. 3H). 
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Example 121 

Preparation of N-l2-hvdroxv-3 4-riichlorophenvll-N'-l4-methoxvphcnvll urea 

N-[2-hydroxy-3,4-dichIorophenyl]-N'-|4-methoxyphenyl| urea was prepared from 2- 
5 amino-5.6-dichlorophenol (80mg, 0.50 mmol, example 82b) according to ihc procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv./20equiv.) and filtering. (!2()mg, 74%). ! H NMR (CD ? OD): 8 7.89 (d. 1H). 
7.35 (d. 2H), 6.99 (d, 1H), 6.90 (dd, 2H), 3.80 is, 3H). 

lo Example 122 

Preparation of N-12-hvdrox v-3.4-d ichloronhenvl l-N'-f 3-trifluoromcthvlnhcnvll urea 

N-[2-hydroxy-3.4-dichlorophenyl]-N , -I3-trifluoromeihylphenyll urea was prepared 

from 2-amino-5,6-dichlorophenol (80mg. 0.50 mmol, example 82b) according to the 

procedure in General Method B. The product was purified by precipitation from methylene 
15 chloride/ hexane(lequiv./20equiv.) and filtering. (130mg, 71%). 'H NMR (CD;»OD): 6 7.96 

(d. 2H). 7.60 (d, IH). 7.48 (t. IH), 7.30 (d, 1H), 7.00 (d, 1H). 

Example 12? 

Preparation of N-r2.hvdrox v-3 4-dichlnrnphenvl1-N'-l2-nhenvlnhcnvl 1 urea 
20 N-(2-hydroxy-3.4-dichlorophenyl]-N'-|2-phenylphenyl] urea was prepared from 2- 

amino-5.6-dichlorophcnol (8()mg. 0.50 mmol. example 82b) according to the procedure in 
General Method B. The product was purified by precipitation from methylene chloride/ 
hcxanc(lequiv./20equiv.) and filtering. (1 lOmg. 59%). 'H NMR (CD-.OD): 8 7.77 (d. IH). 
7.73 id. IH), 7.53-7.14 (m. 8H). 6.95 (d. IH). 

Example 124 

Preparation of N-l?-hvdroxv-3.4.dichloronhp nvll-N , -12.3-dichh>ronhcnvll urea 

N-|2-Hydroxy-3.4-dichlorophcnyl|-N'-i2.3-dichlorophenyl| urea was prepared from 
2-amino-5.6-dichlorophcnol (80mg. 0.50 mmol. example 82b) according to the procedure in 
3D General Method B. The product was purified by precipitation from methylene chloride/ 

hcxane(lcquiv./20equiv.) and filtering. (I30mg. 7195). 'H NMR <CD,OD>: 8 8.06 (dd. 1H>. 
7 91 id. IH). 1.25 <m. 2H). 7.00 (d. IH). 

Example 125 

3.S Preparation of N-l7-hvdroxv-4-isonropvlphp.nvll.N '-[3-trifiuoromeihvlnhcn\il urea 
a)Preparation of 2-nitro-5-isopropylphenol 

3-tsopropylphenol (3.(K)g. 22 mmol) was dissolved in methylene chloride(40ml) 
followed by the addition of sodium nitrate (2.06g. 24mmol). The addition of sulfuric acid 
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(25mL/ 3M) is then made, followed by addition of a catalytic amount of sodium nitrite. The 
mixture was allowed to stir. After 24 h, the reaction mixture is diluted with methylene chloride 
and extracted with water. The organic layer is dried over MgS0 4 and filtered. The solvent was 
evaporated and chromatography of the resulting solid on silica gel (4%MeOH/CH->CI->) gave 
the desired product( 1 .09g, 27 %). 'h NMR (CD3COCD,): 8 7.95 (d.lH). 7.62 (d.lH). 7.1 1 
(d. IH), 2.95 (m, 1H), 1.24 (d, 6H). 

b) Preparation of 2-amino-5-isopropylphenol 

To a solution of 2-nitro-5-isopropylphenol(lg. 6.4 mmol) in mcthanol(5() mL) was 
added 10% Pd/C (100 mg). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 min. and a hydrogen atmosphere was maintained at balloon 
pressure overnight. The mixture was filtered through celite and the celite was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on silica gel 
(5%MeOH/ CH 2 C1 2 ) gave the desired product(775 mg, 93 9, ). *H NMR (CD ? OD): 8 6.7 J* 
6.44 (m, 3H). 2.73 (m; 1H), 1.20 (d. 6H). 

c) Preparation of N-|2-hydroxy-4-isopropylphenyl)-N , -I3-trinuoromcihylphenyIJ urea 

N-[2-hydroxy-4-isopropylphenyl]-N , -[3-trinuoromethylphenyl] urea was prepared 
from 2-amino-5-isopropylphenol (75mg, 0.50 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering. (140mg. 83%). *H NMR (CD ? OD): 8 7.91 (d. 2H). 
7.62 (d. IH). 7.47 (t. 1H), 7.39 (d, IH), 6.75 (s. 1H). 6.72 (d, 1H). 2.80 (m. IH). I.2I (d. 
6H). 

Examnle 126 

Preparation of N-l2-hvdroxv-3.n a nh.hvll- N '-f2.3-dirhlnmnhcnvll tiro;. 

N-|2-hydroxy-3-naphlhyl]-N , -|2.3-dichlorophenyl| urea was prepared from 3-ammn 
2-naphthoI ( 1 60m g-. 1 .00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( lcquiv./20cuuiv. ) and 
filtering. (285mg. 82*). 'H NMR (CD.OD): 8 8.48 (s. IH). 8.10 <d. IH). 7.68 <d. I Hi. 
7.57 (d. IH). 7.40-7.23 (m. 4H), 7. 18 (d. IH). 

Examnle 127 
Preparation "f NM2-|(2,3-Dichlorothicn.vvm^^^^ 
a)Prcparation <>l '|2-H2.3-Dichlorothien-5-yl)|sulfonylaminoanilinc| 

The title compound was prepared according to Genera) Method C using 2.3- 
dichloroihiophcnc-5-sullonyl chloride (( I cq). The product was purified by Hash 
chromatography on silica gel (ethyl acctalc/hcxanc 2()/8()-meihylcnc chloridc.methanol 90/10) 
(1.25 g. 39 %). EI-MS m/z 321 (M-H) 
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b)Prcparation of N-|2-[(2.3-Dichloroihicn-5-yl)]sulfonylarnin(>|phcnyl |-N f -(2- 
bromophenyDurea 

The title compound was prepared from [2-|(2,3-dichIorothicn-5- 
yl))sulfonylaminoaniline (1.25 g,3.9 mmol) and 2-(bromophcnyl)isocyanaic (76X mg, 3.9 
5 mmol) according lo General Method B. The product was purified by Hash chromatography on 
silica gel (ethyl acctate:hexane 30/70) (272 mg. 13 %) EI-MS m/z 520 (M-HV 

Example \2$ 

preparation of N-f2-l(3.5-Bistri nuoromethvlphenvnsulfonvlaminolnhcnyll-N , -(2- 
10 hromophenvDurea 

a) Preparation of l2-(3,5-Bisu*ifluoromethylphenyl)sulfonylaminoanilinc| 

The title compound was prepared according to General Method C using 3,5- 
(bistrifluoromethyl)phenylsulfonyl chloride (1.28 g, 4.1 mmol) and o-phenylenediamine (441 
mg, 4. 1 mmol). The product was purified by flash chromatography on silica gel (methylene 
15 chloride:methanol 95/5) (61 1 mg, 39 %). EI-MS m/z 383 (M-H)" 

b) Preparation of N-[2-[(3,5-Bistrinuoromethylphenyl)sulfonylamino|phenyl]-N , -(2- 

bromophenyDurea 

The title compound was prepared from [2-(3,5-b!Strifluoromcihylphenyl) 
sulfortylaminoaniline (591 mg, 1.5 mmol) and 2-bromophcnylisocyanatc (305 mg. 1.5 mmol) 
20 according to General Method B. The product was purified by flash chromatography on silica 
gel (ethyl acetate:hexanc 30/70) (10 mg. 1 <fc).EI-MS m/z 580 (M-H) 

Example \29 

Preparation of N-l2-lf2-Benzvl^ ult»nvlamino1-f5-irinuon)methvl)Phcnvl l-N'-(2- 

25 hmmophenvDurea 

a)Preparation of |(4-BcnzylsulfonyIamino)-(3 -nitro)-bcnzoinlluondc| 

4-Amino-3-nitro-bcnzoirinuoridc (1.0 g. 4.85 mmol) was mixed in DMF and the 
reaction mixture was cooled lo O'C. Sodium hydndc (175 mg. 7.2S mmol) was added u> the 
cold mixture and allowed to mix lor ten minutes ( a deep red color was noted). 

30 Toluencsulfonyl chloride (925 mg. 4.85 mmol) was added i reaction color changed to yellow ) 
and the reaction was mixed for sixteen hours at room temperature The reaction was quenched 
in NH 4 C1 and extracted with ethyl acetaic.hcxanc ( 1:1). The product was purified by Hash 
chromatography on silica gel ( ethyl acctaic:hcxanc 30/70) (S7S mg. 52 <a ) EI-MS m/z 359 (M- 
H)\ 

35 b)Preparauon of l(4-Bcnzylsulfonylamino)-(3-amino)-bcnzoirinuoride| 

|(4-Benzylsulfonylamino)-f3-nilro)-benzotrifluoride (230 mg. 0 64 mmol) was mixed 
in methanol and poured into a Parr bottle. Palladium on carbon ( 1 5 mg > was added under an 
argon stream. The reaction mixture was placed on a Parr shaker ( 55 psi. H : ) for several 
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hours. The reaction mixture was filtered through CeJitc to give the title compound. (210 m< 
99% ) EI-MS m/z 329 (M-H) . 

OPrcparauon of N-[2-|(2-Bcn/.yl)sullonylaminol-(5-trinuoromcihyl)phcnyl|-N'-(2- 
bromophcnyDurea 

The tide compound was prepared from I(4-benzylsulfonylamino)-(3-amino)- 
benzotrinuoridc (210 mg, 0.64 mmol) and 2-bromophcnylisocyanate ( 126 mg. 0.64 mmol) 
according to the procedure in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetatc:hcxanc 30/70) (70 mg. 21% ) EI-MS m/z 526 (M- 
H) 

Example 130 

PrSParatH?nof N42-t2-f3-Nitronhenvl)sulfonvlamin(>lnhenvl1-|SI^( 2 -hmmonhpnvh lf r pfl 

a) Preparation of [2-((3-Nitrophenyl)sulfonylamino)anilinc] 

The title compound was prepared according to General Method C using 3- 
nilrobenzenesulfonyl chloride ( I eq). The product was purified by flash chromatogrphy on 
silica gel (methylene chloride:methanol 96/4).(1 .07 g. 37 %) EI-MS m/z 294 (M+H)* 

b) Prcparation of N-[2- ; [(3-Nitrophcnyl)sulfonylamino|phenylJ-N'-(2-bromophenyl)urea 

The title compound was prepared from l2-(3-nitrophenyl)sulfonylaminoanilincl (590 
mg. 2.0 mmol) and 2-(bromophenyl)isocyanaie (398 mg. 2.0 mmol) according to the 
procedure in General Method B. The product was purified by flash chromatography on silica 
gel (ethyl acetate:hexane 30/70) (400 mg. 40%). EI-MS m/z 489 (M-H) 

Examnle 131 

Preparation ol N-12-[2-(4-Phcnoxvnhenvl>stilfnnvl;i n iinolnhpnvll-N-.^-hromnnhenvl) uro^ 

a) Prcparaiion of |2-((4-Phcnoxyphenvl)sulfonylamino)anilinc| 

The title compound was prepared according to General Method C using 4- 
phcnoxyphcnylsulfonyl chloride (969 mg, 3.6 mmol) and o-phcnylcncdiaminc (300 mg. 2.77 
mmol). The reaction mixture was partitioned between water (200 ml) and toluenc:methylcnc 
chloride ( 1 :3). The organic phase collected and the methylene chloride evaporated leaving the 
toluene. Hcxane added and the product prccipataied from solution. (317 mg. 34 L 7, ) EI-MS 
m/z 341 (M+Hi" 

b) Prcparation of N-|2-|(4-Phcnoxyphcnyl)sullonylamin()|phcnyl)-N'-(2-broniophenyl)urca 

The title compound was prepared from |2-(4-phcnoxyphcnyl)sulfonyl 
aminoaniline (276 mg. 0.8 mmol) and 2-(broniophcnyl)isocyanatc ( 161 mg. 0.8 mmol) 
according to the proccdurcd in General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetate: hex anc 30/70) (240 mg. 55 %) EI-MS m/z 536 (M- 
H) 
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Example 132 

partition nf N-H2-flSVl()-Cam phorsuironvlaminolnhenvll-N"-(2-hromonhenvnurea 

a) Prcparation of 2-((lS)-I()-Camphorsulfonylainino)aniline 

5 The tide compound was prepared according to Genera) Method C using ( 1 S)(+)- 1 0- 

Camphorsulfonyl chloride (1.16 g, 4.6 mmol) and o-phcnylenediaminc (500 mg. 4.6 mmol). 
The reaction mixture was partitioned between water (200 ml) and toluenc:methylcnc chloride 
( 1 :3). The organic phase was separated and the methylene chloride evaporated leaving the 
toluene. Hcxanc was added and solid precipitated from solution. (130 mg. 9%) EI-MS m/z 

10 323 (M+H)" 

b) Prcparaiion of N-[[2-(lS)-10-Camphorsulfonylamino]phenyl]-N , -(2-bromophenyl)urea 

The title compound was prepared from (2-( 1 S)- 1 0-camphorsulfonylamino]aniline ( 1 30 
mg. 0.4 mmol) and 2-(bromophenyl)isocyanate (80 mg. 0.4 mmol) according to the procedure 
in General Method B. The solvent was evaporated and product was precipitated from 
1 5 methylene chloride:hexane. (200 mg. 95 %). EI-MS m/z 5 1 8 (M-HV 

Example 133 

Pr^praiinn nf N-M2-( 1 R>- 10.Camn hnrsulfonvlaminolnhenvll-N'-(2-bromoi>hcnvl)Hre.a 

a) Prcparation of 2-((lR)-l0-Camphorsulfonylamino)aniline 

2() The title compound was prepared according to General Method C using ( 1 R)(-)- 10- 

camphorsulfonyl chloride (1. 16 g. 4.6 mmol) and o-phenylenediaminc (500 mg. 4.6 mmol). 
The reaction mixture was partitioned between water (200 mL) and tolucnc:mcihylcnc 
chloridci 1 :3V The organic phase was separated and the methylene chloride evaporated leaving 
the toluene. Hcxanc was added and the product precipitated from solution (563 mg. 38*3 >, 

25 EI-MS ml/. 323 (M+H)" 

b) Prcparaiion ol N-||2-(lR)-H>-Camphor.sulfonylaminolphenyll-N -(2-hromophcnyl)urca 

The title compound was prepared from 1 1-( 1R)- 10-camphorsullonylaminoaniline| (563 
mg. 1 75 mmol) and 2-(nromophenyl)isocyanaic (346 mg. 1.75 mmol) according to the 
procedure in General Method B. The product was purified by Hash chromatography on silica 
30 gel ceihyl acetatc:hexane 30/7(» (263 mg. 29 L 7< ) EI-MS m/z 518 (M-H) 

Example 134 

Pi, T , nl » m pi N-12-l2-(2-Niiro-(4-trinu(<nmieihvl)nh t-nvnsuironvliimino|phenvl-N"-(2- 
hnimnphiMlvhurca 

35 iOPreparaiion ol |2-|(2-Niiroi-t4-trilluoromcthyl)phenyl|sul!onylamino|iinihne 

The title compound was prepared according to General Method C using 2-nitro-4- 
(irilluoromcihyDbenzenesullonyl chloride (1 eq). The product was purified by flash 
chromatography on silica gel t methylene chloridc:mcthanol 96/4) (875 mg. 25 <-7< ) EI-MS 
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b)_Prcparaiion of N-|2-I2-(2-Nilro-(4-trifluoromethyl)phenyl)sulfo^ 
bromophcnyDurea 

The title compound was prepared from (2-[(2-nitro)-(4-trifluoromcthyl) 
5 phenyl )sulfonyIamino|aniline (740 mg. 2. ! mmol) and 2-(bromophcnyI)isocyanate (406 mg, 
2. 1 mmol) according to General Method B. The product was purified by flash 
chromatography on silica gel (ethyl acetaterhcxane 30/70). The product was further purified by 
recrystallization in ethyl acetate: hexane. (320 mg, 28 %) EI-MS m/z 557 (M-H) 

Example 135 

10 Preparation of N-(2-hvdroxv-4-azidophenvl)-N > -f2-iodophenvl)urea 

a) Preparation of N-(2-hydroxy-4-aminophenyl)-N'-(2-iodophenyl)urea 

To a solution of N-(2-hydroxy-4-nitrophenyI)-N'-(2-iodophenyl)urea (220 mg, 0.55 
mmol) in ethanol (15 mL), Tin chloride (522 mg, 2.75 mmol) was added. The reaction mixture 
was stirred at reflux for 16 hours then cooled to room temperature. The reaction mixture was 
1 5 basified to pH 8 with aq. NaHCOi then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS0 4 . filtered and concentrated under reduced pressure to give 
product ( 1 80 mg, 89%). EI-MS m/z 370 (M+HV 

b) Preparation of N-(2-hydroxy-4-azidophenyl)-N , -(2-iodophenyI)urea 

The N-(2-hydroxy-4-aminophenyI)-N , -(2-iodophcnyl)urea(77 mg. 0.21 mmol) was 
20 added to HC1/H 2 0 (0.21 mL/0.42 mL), and cooled to 0°C. Sodium nitrate (14.5 mg. 0.21 
mmol) was added to the reaction mixture. The reaction mixture was stirred at 0°C for 30 
minutes. Sodium, azidc ( 14 mg, 0.2 1 mmol) was added to reaction mixture and it was warmed 
to room temperature. The reaction mixture was stinrcd at room temperature lor 1 8 hours. Then 
ii was extracted with three times by ethyl acetate. The organic extracts were combined, dried 
25 over MgS0 4 . filtered and concentrated under reduced pressure and chromatography of the 

resulting solid on silica gel (hexane : ethyl acetate: 5: 1 ) gave product (20 mg. 24<# ). EI-MS m// 
396 (M+H)*. 

Example 136 

3n Preparation of NX2-hvdroxv-3-azidophcnvlVN'-(2-hromophenvl)urea 

;n Preparation of N-(2-hydroxy-3-aminophcnyl )-N T '-(2-bromophcnyl)urca 

To a solution of N-(2-hydroxy-3-nitrophcnyl)-N , -(2-bromophcnyl mrea (300 mg. O.S> 
mmol) in ethanol (20 mL). Tin chloride (958 mg. 4.25 mmol) was added. The reaction mixtuiv 
was stirred at reflux lor 16 hours then cooled to room temperature. The reaction mixture was 

35 basified to pH K with aq. NaHCOi then extracted with ethyl acetate (3x). The organic extracts 
were combined, dried over MgS0 4 . filtered and concentrated under reduced pressure to give 
product (274 mg. 99<7,). EI-MS m/z 323 fM+HV. 
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h) Preparation of N(2-hydroxy-3-azidophenyl)-N , -(2-bromophcny])urca 

The N-(2-hydroxy-3-aminophcnyl)-N t -(2-bromopheny])urca(274 mg.0.85 mmol) was 
added 10 HC1/H 2 0 (0.85 mL/1.7 mL). cooled to ()°C. Sodium nitrate (58.6 mg. 0.85 mmol) 
was added to the reaction mixture. The reaction mixture was stirred ai 0 1> C for 30 minutes. 
5 Sodium azide (55 mg, 0.85 mmol) was added to reaction mixture and it was warmed to room 
temperature. The reaction mixture was stirred at room temperature lor 1 8 hours then n was 
extracted with three times with ethyl acetate. The organic extracts were combined, dried over 
MgS0 4 , Filtered and concentrated under reduced pressure and chromatography of the resulting 
solid on silica gel (hexane : ethyl acetate: 5:1) gave product (210 mg. 7 1 c 7 r ). EI-MS m/z 349 
10 (M+H)\ 

Example 137 

Preparation of N-f2-hvdroxv-3-cvanonhenvlUN , -f 2-me thoxvnhenvM urea 

N-I2-hydroxy-3-cyanophenyll-N , -[2-methoxyphenylj urea was prepared from 2- 
15 amino-6-cyanophenol (134mg, 1.00 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hcxane(lequiv./20cquiv.) 
and filtering. (230 mg, X H NMR (CD 3 OD): 5 8.06 (d, 1H). 7.79 (d. 1H), 7.49-7.35 

(m. 2H), 7.05-6,87 (m, 3H), 3.95 (s, 3H). 

20 Example 138 

Preparation of N-f2-hvdroxv-3-cvanophenvll-N , ^3-triflu oromethvlphcnvll urea 

N-[2-hydroxy-3-cyanophenyl|-N , -I3-trifluoromeihylphcnyll urea was prepared from 

2-amino-6-eyanophcnol (134mg, 1. 00 mmol, example 83a) according 10 the procedure in 

General Method B. The product was purified by precipitation from methylene chloride/ 
25 hcxane(lequiv./2()equiv.) and filtering. (280mg. 877r ). *H NMR (CDiOD): 6 8. 10 (d. 1H). 

7.96 (s. 1H). 7.54 (d. 1H). 7.55-7.25 <m. 3H), 7.01 (l, 1H). 

Example 139 

Preparation of N-l2-hvdroxv-3-evanophenvll-N'-l2-phenvlphcnvll urea 
30 N-[2-hYdroxy-3-cyanophenylJ-N'-|2-phenylphenyl| urea was prepared from 2-ammo- 

A-cyanophcnol ( I34mg. 1.00 mmol. example 83a) according to the procedure in General 
Method B. The produci was purified by precipitation from methylene chloride/ 
hcxanc(lcquivV2<tequiv.)and filtering. (270mg, 82^ ). 'H NMR (CD*OD): 6 7.K I id. IHi. 
7.75 (d. IH). 7.56-7.15 (m. 9H). 6.91 (t. IH). 

35 

Example 140 

Preparation of N T -l2-hvdroxv-3-cvanonhenvll-N'*r2.3-dichloronhenvll urea 
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N^2-hydroxy-3-cyanophenyl|-N'-|2.3 dichlorophcnyl| urea was prepared from 2- 
amino-6-cyanophcnol (I34mg, 1. 00 mmol, example 83a) according m ihc procedure in 
General Method B. The prodiict was purified by precipitation from methylene chloride/ 
hcxane(lequiv./20equiv.) and filtering. (300mg. 93 c 7r ). *H NMR <CD,OD): 8 X. I I (d, IH). 
5 8.01 (d, IH). 7.33-7.25 (m, 3H), 7.00 (t, IH). 

Example 141 

Preparation of N-r2-hvdroxv>4-i5!nnr onvlnhenvll-N , -f2.3.dichlor»nhcnvll urea N-|2- 
hydroxy^-isopropylphenylJ-N-^^-dichlorophenyl] urea was prepared from 2-amino-5- 
10 isopropylphenol ( 1 50 mg, 1 .00 mmol, example 128a) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hexane(lequiv./20equiv.) and filtering (285mg, 84%). l H NMR (CD*OD): 8 8.05 (d. 2H), 
7.77 (s, IH), 7.26 (m, 2H), 6.88 (m. 2H). 2.82 (m, IH). 1.25 (d. 6H). 

Preparation of N-r2-hvdroxv-4MSonronvlnhenvn.N'-f2.chl oro-5-trinuoromethvlnhen vl 1 urea 

N-[2-hydroxy-4-isopropylphenyll-N , -[2-chloro-5-trinuoromcthylphenyll urea was 
prepared from 2-amino-5-isopropyIphenol (150mg, 1.00 mmol. example 128a) according to 
the procedure in General Method B. The product was purified by precipitation from methylene 
20 chloride/ hcxane(lequiv./20equiv.) and filtering. (275mg, 82*). *H NMR (CDiOD): 8 8.50 
(s. IH). 7.70 <s. IH), 7.51 <d. IH). 7.22 (d. IH), 6.70 (m. 2H). 6.62 fdd. IH). 2.76 (m. 
(IH), 1.16 (d. 6H). 

Example 143 

25 Preparation of N-l2-hvdroxv-3-nhcnvlnhcnvl1-N , -t2.3-dichlorophenvl I urea 
a)Prcparation o] 2-nitro-6-phcnylphenoI 

2-phenylphcnol (3.00g. I7.6mmol) was dissolved in methylene chloride(40ml i 
followed by the addition of sodium nitrate (1.65g. I l >.4mmob The addition of sulfuric acid 
(25ml/ 3M) was then made, followed by addition ol a catalytic amount ol sodium mime Thv- 

30 mixture was allowed to stir. After 24 hrs, the reaction mixture was diluted with methylene 

chloride and extracted with water. The organic layer was dried over MgS0 4 and filtered. Tlu* 
solvent was evaporated and chromatography of the resulting solid on silica gel (49; MeOH/ 
CH 2 C1 2 ) gave the desired producl(900 mg. 24 %). *H NMR (CD3COCD;): 5 (d.lHi. 
7.79 (d.lH). 7.64 (d. 2H). 7.50 (t. 2H). 7.45 (l. IH). 7.22 u. IH * 

35 b)Prcparation of 2-amino-6-phcnylphenol 

To a solution of 2-nitro-6-phenylphenol(900 mg. 4.2mmoh in mcthanol(50ml) was 
added \lY7c Pd/C ( 100 mg). The mixture was Hushed with argon, then hydrogen was bubbled 
through the solution for 10 mtn. and a hydrogen atmosphere was maintained at balloon 
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pressure overnight. The mixture was filtered through eclite and the cclitc was washed with 
methanol. The solvent was evaporated and chromatography of the resulting solid on sihea gel 
(5%MeOH/ CH 2 C1 2 ) gave the desired product(7(X) mg. 90 </7 ). *H NMR (CDiOD): 8 7.55- 
7.27 (m, 5H), 6.77-6.61 (m, 3H) 
5 c)Preparation of N-[2-hydroxy-3-phcnyIphcnyl|-N , -[2,3-dichlorophenyl] urea 

N-[2-hydroxy-3-phenylphenyl|-N'-|2.3-dichlorophenyl| urea was prepared from 2- 
amino-6-phenylphcnol (92.5mg, 0.50 mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hcxanc(lequiv./20cquiv.) 
and filtering. ( 150mg,8l c 7O. *H NMR (CD3OD): 8 8.06 (d. IH).7.65(d, IH). 7.54 (d, 
10 2H),7.40 (l. 2H), 7.32 (d, 1H) 7.22 <m, 2H), 7.04-6.88 

Preparation of N-[2-hydroxy-3-phenylphenylJ-N'-[2.3-dichlorophcnyl) urea 
b)N-[2-hydroxy-3-phenylphenyl)-N*-I2,3-dichlorophenyl] urea was prepared from 2- amino- 
6-phenylphenol (92.5mg, 0.50 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane(lequiv./20equiv.) and 
15 filtering. (150 mg, 81%). ! H NMR (CD^OD): 8 8.06 (d, lH)/7.65 (d. 1H). 7.54 (d, 
2H).7.40 (L 2H), 7.32 (d, 1H) 7.22 (m. 2H), 7.04-6.88 (m. 2H). 

Example 144 

Preparation of N-r2-hvdroxv-5-nitronhcnvn-N , -f2-meth oxvnhenvll urea 

N-(2-hydroxy-5-nitrophcnyl]-N'-|2-methoxyphenyl] urea was prepared from 2-amino- 
4-nitrophenol (154 mg, 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hcxane( lcquiv./20cquiv.) and 
filtering. (270 mg. 899?). *H NMR (CD ? OD): 5 9.10 <s. IH). 8.10 (d. 1H). 7.85 (d. IH). 
7.08-6.88 (m. 4H). 3.96 (s. 3H). 

Example 145 

Preparation of N-f2-hvdroxv-5-nitrophcnvll-N , -[3-trinuoromethvlphcnvll urea 

N-IZ-hydroxy^^-nitrophcnyll-N'-N^-irinuoromethylphcnyl) urea was prepared l mm 2- 
amino-4-nuropheno] (154 mg. 1.00 mmol) according to the procedure in General Method B 
The product was purified by precipitation from methylene chloride/ hexane( lequiv./20cqui\ . > 
and filtering. (290 mg. 85<* ) ; H NMR (CD.OD): 8 9.12 (s. IH). 7.89 (d. IH). 7 68 <d. 
IH). 7.55 (m. 2H). 7.45 id. IH). 7 ()() td. IH). 

Example 146 

35 Preparation of N-[2-hvdroxv-5-nitrophenvll-N , '12-phenvlphenvll urea 

N-|2-hydroxy-5-nitrophcnyll-N T -I2-phenylphcnyl| urea was prepared from 2-amino-4- 
nitrophenol ( 154 mg. 1.00 mmol) according to the procedure in General Method B. The 
product was purified by precipitation from methylene chloride/ hexane( lequiv./20cquiv j and 
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filtering. (2X5 mg. 817,). *H NMR (CD,OD): 5 8.09 <s. IH). 7.86 (d. IH), 7.58-7.20 (m. 
9H). 6.95 (d. IH). 

Examnle 147 

Preparat i on of N-[2-hvdr<)xv-5-nUronhenvH-N--f2 Vdi c hiomp h Pnv n 1ir r n 

N-|2-hydroxy-5-niirophcnyl)-N , -|2.3-dichlorophenyIj urea was prepared from 2- 
amino-4-nitrophenol (154 mg. I.(M) mmol) according to the procedure in General Method B. 
The product was purified by precipitation from methylene chloride/ hexane(lequiv./20equiv ) 
and filtering. (290 mg. 85*). 'H NMR (CD,OD): 5 9.1 1 (s. IH), 8.17 (d. IH). 7.89 (d. 
IH), 7.34 (m. 2H). 6.95 (d. IH). 

Examnle 148 

Preparation of N-r2-hvdroXV-5-ethvlsillfonvlphftnvl).NJ- . f2.3.dirhlnrnp h e nvll urea 

N-f2-hydroxy-5-ethylsuIfonylphenyl)-N'-[2.3-dichlorophenylJ urea was prepared from 
2-amino-4-(cthylsulfonyl)phenoJ (185 mg. 1.00 mmol) according to the procedure in General 
Method B. The product was purified by precipitation from methylene chloride/ 
hcxane(lequiv./20cquiv.) and filtering. (310mg,84%). 'H NMR (CD,OD): 8 8.65 (s, IH), 
8.18 (d. IH). 7.45 (d ! . IH). 7.26 (m, 2H). 7.00 (d. IH). 3.33 (q, 2H). 1.24 (t. 3H). 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as described above: 

Example 149 : N-|2-(2-Amino-(4-trif1upromethyl) phenyl) sulfonylamino) phenyl!- N-(2- 
bromophenyDurca El-MS m/z 527 (M-H) . 

Example 150 : N-|2-uiminosulfonyl phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urcaEI-MS 
m/z 426 (M+H)*. 

The following compounds of Formula (I) may be prepared in accordance with the 
examples and schemes as described above, or may also be purchased commercially from well 
recognized sources. For instance, from Aldrich Chemical Company: 
N-(2-Hydroxy-4-niirophcnyl)-N'-phcnylurca 

For instance, from the Alfred Badcr Collection of Aldrich Chemical: 

l-(2-Carboxyphcnyl)-3-(3-nuorophcnyl)urca 

l-(2-C;irboxyphcnyl)-3-(3-chl(irophcnyl)urca 



Available from Gallard Schlcsingcr Company and/or the Sigma Aldrich Library of Rare 
Compounds: 
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1- (2-Carboxyphenyl)-3-(4-chlorophenyl)urca 
|-(p-Anisyl)-3-(2-carboxyphcnyl)urea 
Available 1'rom Gallard Schlisingcr Company : 

2- (3.4-Dichlorophenylcarbonyldiimino)-5-trifluoromclhylbenzoic acid 
2-(4-Chlorophenylcarbonyldiimino)-5-trifluoromethylbenzoic acid 
N-Phenyl-N'-(2-carboxyphenyl)urea 

From Maybridge Chemical Company. Cambridge England: 
1 . 1 •-<4-Methyl-2-phenylene)bisl3-io!yl)Jthiourea 
N-(5-Chloro-2-hydroxy-4-nitrophenyl)-N'-phenylurea 

The following compounds of Formula (I) may be prepared in accordance with the examples 
and schemes as 1 described above, or as indicated by their respective citations in Chemical 
Abstracts: 

1 -(m- Anisyl)-3-(2-carboxyphneyl)urea; 

I -(o-Anisyl)-3-(2-carboxyphenyl)urea ; 

1 -(2-Carboxyphenyl)-3-(3.4-dichlorophenyl)urea: 

l-(2-Carboxyphenyl)-3-(2.4-dichlorophenyl)urea; 

METHOD OF TREATMENT 

The compounds of Formula (I), (la), (II) and (III), or a pharmaceutical^ acceptable salt 
thereof can be used in the manufacture of a medicament for the prophylactic or therapeutic 
treatment of any disease state in a human, or other mammal, which is exacerbated or caused by 
Excessive or unregulated IL-8 cytokine production by such mammal's cell, such as but not 

limned to monocytes and/or macrophages, or other chcmokincs which bind to the IL-8 a or (i 

receptor, also referred to as the type 1 or type II receptor. 

For purposes herein, the compounds of Formula (I), (la). (Ib). (1c). (II) and (III) all 

have the same dosages, and dosage formulations as that of Formula (Ii are used 

interchangeably. 

Accordingly, the present invention provides a method of treating a chcmokine mediated 
disease, wherein the chcmokine is one which binds to an IL-8 a or fi receptor and which 
method comprises administering an effective amount of a compound of Formula (I) or a 
pharmaceutical^ acceptable salt thereof. In particular, the chcmokincs ars IL-8. GROa. 
GROfJ. GROvor NAP-2. 

The compounds of Formula (1) arc administered in an amount sufficient to inhibit 
cytokine function, in particular IL-8.GROot. GROp. GROyor NAP-2 . such that they are 
biologically regulated down to normal levels of physiological function, or in some case to 
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subnormal levels, so as to ameliorate the disease state. Abnormal levels of IL-8. GROa. 
GROp, GROyor NAP-2 for instance in the context of the present invention, constitute: (i) 
levels of free IL-8 greater than or equal to I picogram per mL; (ii) any cell associated IL-8. 
GROa, GROP, GROyor NAP-2 above normal physiological levels: or (iiiUhe presence of IL- 
8, GROa, GROp. GROyor NAP-2 above basal levels in cells or tissues in which IL-8, 
GROa, GROp, GROyor NAP-2respectively, is produced. 

There are many disease states in which excessive or unregulated IL-8 production is 
implicated in exacerbating and/or causing the disease. Chemokine mediated diseases include 
psoriasis, atopic dermatitis, arthritis, asthma, chronic obstructive pulmonary disease, adult 
respiratory distress syndrome, inflammatory bowel disease, Crohn's disease, ulcerative colitis, 
stroke, septic shock, endotoxic shock, gram negative sepsis, toxic shock syndrome, cardiac 
and renal reperfusion injury, glomerulonephritis, thrombosis, graft vs. host reaction, 
alzheimers disease, allograft rejections, malaria, restenosis, angiogencsis or undesired 
hematopoietic stem cells release. 

These diseases are primarily characterized by massive neutrophil infiltration, T-cell 
infiltration, or neovascular growth, and are associated with increased IL-8, GROa, GROp, 
GROyor NAP-2 production which is responsible for the chemotaxis of neutrophils into the 
inflammatory site or the directional growth of endothelial cells. In contrast to other 
inflammatory cytokines (IL- 1 , TNF. and IL-6), IL-8. GROa, GROp. GROy or NAP-2 has 
the unique property of promoting neutrophil chemotaxis, enzyme release including but not 
limited to elastase release as well as superoxide production and activation. The a-chemokmes 
but particularly. GROa. GROp. GROyor NAP-2. working through the IL-8 type 1 or II 
receptor can promote the neovascularization of tumors by promoting the directional growth ol 
endothelial cells. Therefore, the inhibition of IL-8 induced chemotaxis or activation would lead 
to a direct reduction in the neutrophil infiltration. 

The compounds of Formula (I) are administered in an amount sufficient to inhibit IL-N. 
binding to the IL-8 alpha or beta receptors, from binding to these receptors, such as evidenced 
by a reduction in neutrophil chemotaxis and activation. The discovery that the compounds til 
Formula (h are inhibitors of IL-8 binding is based upon the effects of the compounds ol 
Formulas (1) in the in vino receptor binding assays which are described herein. The 
compounds of Formula (I) have been shown to be dual inhibitors ol both recombinant type I 
and type II IL-8 receptors. Preferably the compounds are inhibitors of only one receptor, 
preferably Type II. 
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As used herein, the term "IL-8 mediated disease or disease state" refers to any and all 
disease states in which IL-8, GROcx. GROfl. GROyor NAP-2 plays a role, cither by 
production of GROa, GRO(3, GROyor NAP-2 themselves, or by IL-8. GROa, GROp, 
GROyor NAP-2 causing another monokine to be released, such as bui not limited to IL-1 . IL- 
5 6 or TNF. A disease state in which, for instance, IL- 1 is a major component, and whose 
production or action, is exacerbated or secreted in response to IL-8. would therefore be 
considered a disease stated mediated by IL-8. 

As used herein, the term "chemokine mediated disease or disease stale" refers to any 
10 and all disease states in which a chemokine which binds to an IL-8 a or P receptor plays a role, 
such as but not limited to IL-8, GRO-a, GRO-P, GRO-y, or NAP-2. This would include a 
disease state in which, IL-8 plays a role, either by produciion of IL-8 itself, or by IL-8 causing 
another monokine to be released, such as but not limited to IL- 1 , IL-6 or TNF. A disease state 
in which, for instance, IL-1 is a major component, and whose production or action, is 
15 exacerbated or secreted in response to IL-8, would therefore be considered a disease stated 
mediated by IL-8. 

As used herein, the term "cytokine" refers to any secreted polypeptide thai affects the 
functions of cells and is a molecule which modulates interactions between cells in the immune. 

20 inflammatory or hematopoietic response. A cytokine includes, but is not limited to. monokines 
and lymphokines, regardless of which cells produce them. For instance, a monokine is 
generally referred to as being produced and secreted by a mononuclear cell, such as a 
macrophage and/or monocyte. Many other cells however also produce monokines, such as 
natural killer cells, fibroblasts, basophils, neutrophils, endothelial cells, brain astrocytes, bono 

25 marrow stromal cells, epideral keratinocytes and B-lymphocytcs. Lymphokines are generally 
referred to as being produced by lymphocyte cells. Examples of cytokines include, but arc noi 
limitedio, Intcrleukin-1 (IL-1). Intcrlcukin-6 (IL-6). lntcrleukin-8 (IL-8). Tumor Necrosis 
Factor-alpha (TNF-cx) and Tumor Necrosis Factor beia (TNF-B). 

30 As used herein, the term "chemokine" refers to any secreted polypeptide thai aflects the 

functions of cells and is a molecule which modulates interactions between ceils in the immune, 
inflammatory or hematopoietic response, similar to the term "cytokine" above. A chemokine is 
primarily secreted through cell transmembranes and causes chemotaxis and activation oi 
specific white blood cells'and leukocytes, neutrophils, monocytes, macrophages. T-eells. B- 

35 cells, endothelial cells and smooth muscle cells. Examples of chemokines include, but arc not 
limited to. IL-8. GRO-a, GRO-P. GRO-y. NAP-2. IP- 10. MlP-la. MIP-p. PF4. and MCP 
1. 2. and 3 



WO 96/25137 



PC37US96/02260 



-91 - 

In order to use a compound of Formula (I) or a pharmaceutical ly acceptable salt thereof 
in therapy, it will normally be formulated into a pharmaceutical composition in accordance with 
standard pharmaceutical practice. This invention, therefore, also relates to a pharmaceutical 
composition comprising an effective, non-toxic amount of a compound of Formula (I) and a 
5 pharmaceutical^ acceptable earner or diluent. 

Compounds of Formula (I), pharmaceutical ly acceptable salts thereof and 
pharmaceutical compositions incorporating such may conveniently be administered by any of 
the routes conventionally used for drug administration, for instance, orally, topically. 

10 parenterally or by inhalation. The compounds of Formula (I) may he administered in 

conventional dosage forms prepared by combining a compound of Formula (I) with standard 
pharmaceutical carriers according to conventional procedures. The compounds of Formula (1) 
may also be administered in conventional dosages in combination with a known, second 
therapeutically active compound. These procedures may involve mixing, granulating and 

15 compressing or dissolving the ingredients as appropriate to the desired preparation. It will be 
appreciated that the form and character of the pharmaceutical!)' acceptable character or diluent is 
dictated by the amount of active ingredient with which it is to be combined, the route of 
administration and other well-known variables. The camcr(s) must be "acceptable" in the 
sense of being compatible with the other ingredients of the formulation and not deleterious to 

20 the recipient thereof. 

The pharmaceutical carrier employed may be. for example, cither a solid or liquid. 
Exemplary of solid carriers arc lactose, terra alba, sucrose, talc, gelatin, agar, pectin, acacia, 
magnesium stearaie, stearic acid and the like. Exemplary of liquid earners are syrup, peanut 
25 oil. olive oil, water and the like. Similarly, the carrier or dilueni may include time delay 

material well known to the an. such as glyceryl mono-stearate or glyceryl distearaie alone or 
with a wax. 

A wide variety of pharmaceutical forms can be employed. Thus, if a solid earner i> 
30 used, the preparation can be tablctcd. placed in a hard gelatin capsule in powder or pellet form 
or in the form of a troche or lozenge. The amount of solid carrier will van* widely but 
preferably will be from about 25mg. to about Ig When a liquid carrier is used, the preparation 
will be in the form of a syrup, emulsion, soli gelatin capsule, sterile injectable liquid such as an 
ampule or nonaqueous liquid suspension. 

35 

Compounds of Formula (I) may be administered topically, that is by non-systemic 
administration. This includes the application of a compound of Formula (I) externally to the 
epidermis or the buccal cavity and the instillation ol such a compound into the car. eye and 
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nose, such thai ihc compound docs not significantly enter the blood stream. In contrast, 
systemic administration refers 10 oral, intravenous, intraperitoneal and intramuscular 
administration. 

5 Formulations suitable for topical administration include liquid or semi-liquid 

preparations suitable for penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the 
eye, car or nose. The active ingredient may comprise, for topical administration, from 0.0019 
to 10% w/w, for instance from \ v /< to 2% by weight of the Formulation. It may however 
10 comprise as much as KWf w/w but preferably will comprise less than 59r w/w, more 
preferably from 0. 1 9c to I 9c w/w of the Formulation. 

Lotions according to the present invenuon include those suitable for application to the 
skin or eye. An eye lotion may comprise a sterile aqueous solution optionally containing a 
15 bactericide and may be prepared by methods similar to those for the preparation of drops. 

Lotions or liniments for application to the skin may also include an agent to hasten drying and 
to cool the skin, such as an alcohol or acetone, and/or a moisturizer such as glycerol or an oil 
such as castor oil or arachis oil. 

20 Creaks, ointments or pastes according to the present invention arc semi-solid 

formulations of the active ingredient for external application. They may be made by mixing the 
active ingredient in finely-divided or powdered form, alone or in solution or suspension in an 
aqueous or non-aqueous fluid, with the aid of suitable machinery, with a greasy or non-greasy 
base The base may comprise hydrocarbons such as hard, soft or liquid paraffin, glycerol. 

25 beeswax, a metallic soap: a mucilage: an oil oi natural origin such as almond, corn, arachis. 
castor or olive oil: wool fat or its derivatives or a laity acid such as stene or oleic acid together 
with an alcohol such as propylene glycol or a macrogel. The formulation may incorporate any 
suitable surface active agent such as an anionic, cationic or non-ionic surfactant such as a 
sorbitan ester or a polyoxycthylenc derivative thereof. Suspending agents such as natural 

30 gums, cellulose derivatives or inorganic materials such as silicaceous silicas, and other 
ingredients such as lanolin, may also be included. 

Drops according to the present invention may comprise sterile aqueous or oily solutions 
or suspensions and may be prepared by dissolving the active ingredient in a suitable aqueous 
35 solution of a bactericidal and/or fungicidal agent and/or any other suitable preservative, and 
preferably including a surface active agent. The resulting solution may then he clarified by 
filtration, transferred to a suitable container which is then sealed and sterilized by autoclaving 
or maintaining at 9K- 100°C. for half an hour. Alternatively, the solution may be sterilized by 
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filtration and transferred to the container by an aseptic technique. Examples of bactericidal and 
fungicidal agents suitable for inclusion in the drops are phcnylmercuric nitrate or acetate 
(0(X)2%), benzalkonium chloride (0.01%) and chlorhexidinc acetate (0.01%). Suitable 
solvents for the preparation of an oily solution include glycerol, diluted alcohol and propylene 
5 glycol. 



Compounds of formula (I) may be administered parenterals, that is by intravenous, 
intramuscular, subcutaneous intranasal, intrarectal, intravaginal or intraperitoneal 
administration. The subcutaneous and intramuscular forms of parenteral administration are 
10 generally preferred Appropriate dosage forms for such administration may be prepared by 
conventional techniques. Compounds of Formula (I) may also be administered by inhalation, 
that is by intranasal and oral inhalation administration. Appropriate dosage forms for such 
administration, such as an aerosol formulation or a metered dose inhaler, may be prepared by 
conventional techniques. 

15 

For all methods of use disclosed herein for the compounds of Formula (I), the daily 
oral dosage regimen will preferably be from about 0.01 to about 80 mg/kg of total body 
weight. The daily parenteral dosage regimen about 0.001 to about 80 mg/kg of total body 
weight. The daily topical dosage regimen will preferably be from 0. 1 mg to 150 mg, 

20 administered one to lour, preferably two or three times daily. The daily inhalation dosage 
regimen will preferably be from about 0.01 mg/kg to about 1 mg/kg per day. It will also be 
recognized by one of skill in the art that the optimal quantity and spacing of individual dosages 
of a compound of Formula (I) or a pharmaceutical! y acceptable salt thereof will be determined 
by the nature and extent of the condition being treated, the form, route and site of 

25 administration, and the particular patient being treated, and that such optimums can be 

determined by conventional techniques. It will also be appreciated by one of skill in the art thai 
the optimal course of treatment, i.e.. the number of doses of a compound of Formula (I ) or a 
pharmaceutical^' acceptable salt thereof given per day for a defined number of days, can be 
ascertained by those skilled in the art using conventional course of treatment determination 

30 tests. 

The invention will now he described by reference to the following biological examples 
which arc merely illustrative and arc not to be construed a.s a limitation of the scope of the 
present invention 



35 



BIOLOGICAL EXAMPLES 

The IL-S. and Gro-a chemokinc inhibition-' effects of compounds of the present 
invention were determined by the following in vnm assay: 
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Receptor Binding Assays: 

[ 125 I| IL-8 (human recombinant) was obtained from Amcrsham Corp., Arlington 
Heights, IL, with specific activity 2(XX) Ci/mmol. Gro-a was obtained from NEN- New 
England Nuclear. All other chemicals were of analytical grade. High levels of recombinant 
human IL-8 type a and (J receptors were individually expressed in Chinese hamster ovary cells 
as described previously (Holmes, et aL Science. 1991, 25J, 1278). The Chinese hamster 
ovary membranes were homogenized according to a previously described protocol fHaour. a 
aL J Biol Chem.\ 249 pp 2 195-2205 (1974)). Except that the homogenizaiion buffer was 
changed to K)mM Tris-HCL, ImM MgS()4, 0.5mM EDTA (ethylene-diaminetetra-acetic acid). 
ImMPMSF (a-toluenesulphonyl fluoride), 0.5 mg/L Leupeptin, pH 7.5. Membrane protein 
concentration was determined using Pierce Co. micro-assay kit using bovine serum albumin as 
a standard. All assays were performed in a 96-well micro plate format. Each reaction mixture 
contained 125 I IL-8 (0.25 nM) or 125 I Gro-ot and 0.5 jig/mL of IL-8Ra or 1.0 ^g/mL of IL- 
8R(J membranes in 20 mM Bis-Trispropane and 0.4 mM Tris HC1 buffers, pH 8.0. containing 
1 .2 mM MgS04, 0.l mM EDTA, 25 mM NaCl and 0.03% CHAPS. In addition, drug or 
compound of interest was added which had been pre-dissolved in DMSO so as to reach a final 
concentration of between O.OlnM and 100 uM. The assay was initiated by addition of l25 I- 
IL-8. After 1 hour at room temperature the plate was harvested using a Tomtec 96-well 
harvester onto a glass fiber filtermat blocked with \% polyethylenimine/0.5% BSA and washed 
3 times with 25 mM NaCl, 10 mM TrisHCl, 1 mM MgS04, 0.5 mM EDTA. 0.03 » CHAPS. 
pH 7.4. The filter was then dried and counted on the Betaplate liquid scintillation counter. The 
recombinant IL-8 Rot, or Type I, receptor is also referred to herein as the non-permissive 
receptor and the recombinant IL-8 Rp, or Type II, receptor is referred to as the permissive 
receptor. 

All of the exemplified compounds of Formulas (I) to (III) noted herein in the Synthetic 
Chemistry Section, of Examples 1 to 150 plus the additional purchased compounds 
demonstrated an IC50 from about 45 to about <l ng/mL in the permissive models for IL-S 
receptor inhibition. All of these compounds were also found to be inhibitors of Gro-a binding 
at about the same level. The compound l-(2-Carboxyphenyl)-3-(4-chloro-2- 
methylphcnyDurca was found to be active at about 75 |!g/mL. 

The following compounds, generally tested at levels of up to 45 pg/mL were found to 
not demonstrate levels of IL-8 receptor antagonism within the criteria set forth above at the 
dosage levels tested. These compounds arc: 

l-(4-Chloro-alpha.alpha,alpha-u-ifiuoro-3-tolyl)-3-(2-(4-chlorophenyl>thio|-5- 
chlorophenyl urea 
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I-(6-Chloro-alpha,alpha,a]pha-trinuo^ 

chlorophenyljurea 
l-(2-Mercaptophenyl)-3-phenyl-2-thiourea 
l-(2-Hydroxyphenyl)-3-phenyl-2-thiourea 
5 3 t 3'-(CarbonothioyIdiimino)bis[4-hydroxybenzoic acid] 
m,m'-( 1 ,3-thioureylene)di(4-hydroxybenzoic acid) 
I-(2-TolyI)-3-(3-chloro-6-hydroxyphenyl)-2-thiourea 
1 -[ (2-Hydroxy-4-aminophenyI)]-(3-phenyl)-urea 
N-(2-Carboxy-4-trinuromethylphenyl)-N'-(3-chIorophenyI)urea 
1 0 N.(2-Carboxyphenyl)-N-(2,5-dichlorophenyI)urea 

1- C2-Carboxyphenyl)-3-(2-ChIoro-5-irifluoromethylphenyl)urea 

2- [2-[3K4-Bromophenyl)urcido]-4-trifluororaethylphenoxy] benzoic acid; 
2-[2-[3-(4-Chlorophenyl)ureido]phenoxy]benozic acid 
2-[2-[3-(4-Chloro3-(trifluromethyI)phenyl)ureido]phenoxy]benozic acid 

15 N- (2-Hydroxyphenyl) -N'-phenyl urea 

N-[2-Hydroxy-5-(methoxycarbonyI)phenyl]-N , -phenylurea 

N-^-Carboxy^-hydroxyphenylJ-n'-phenylurea 

N-(2-Hydroxy-4-nitrophenyl)-N-(4-nitrophenyI)urea; 

l-(2-Carboxyphenyl)-3«(2,6-xylyl)urea 
20 l-(6-Carboxy-2,4-dich]orophenyl)-3-(2A6-irichlorophenyl)urca 

l-(2-Carboxyphenyl)-3-(2,5-dimeihoxyphenyl)urea 

l-(2-Carboxyphenyl)-3-(2-melhylphenyI)urea 

l-[(2-Hydroxyphenyl)-3-(2-methyl)-5-nitrophenyl]urea 

I-(2,5-Dichlorophenyl)-3-(2-hydroxy-4-nitrophenyI)urea 
25 l-(2-Carboxyphenyl)-3-(4-chloro-2-methylphenyl)urea 
N-(2-phcnylsulfonylaminopheny]-N'-phenyIurea 
N-(2-Hydroxy-4-nitrophenyI)-N , .(4-ethoxycarbonylphcnyl)urca 
N-(2-Hydroxy-4-nitrophenyI)-N , -(2-ethoxycarbonylphenyI)urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(3-ethoxycarbonylphenyl)urca 
30 N-(2-Hydroxy-4-nitrophenyI)-N , -(4-phenylphenyl)urea 
N-(2-Hydroxy-4-nitrophenyI)-N , -(4-phenoxyphenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N'-(4-propylphenyl)urea 
N-(4-Trinuromethy]-2-(4-nitrobenzenesuIfonyl)amino]-N , -phcnyiurca 
N-(3-Carboxyphenyl)-N'-2-hydroxy-4-nitrophenyl)urea 
35 N-(4-Trinuromethyl-2-(methyIsulfonyl)amino]-N t -phenylurca 
N-(2-Hydroxy-4-nitrophenyI)-N , -f2-(isopropyl)phenyl)urea 
N-(2-Hydroxy-4-nitrophenyl)-N , -(2,6-dimethy]phenyl)urea 
N-(2-Hydroxy-4-nitrophenyI)-N'-(2-fluoro-5-nitrophenyl)urea 
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N-(2-Hydroxy-4-niirophenyl)-N , -(2-chloro-5-lrinuromcthylphcnyJ)urca 

N-(2-Hydn)xy-4-nilrophenyI)-N , -(2-rnclhoxy-4-niir(>phcnyl)urca 
N-(2-Hydroxy-l-napihyl)-N f -(2-phenylphcnyl)urea 
N-(2-Hydroxy-5-ethylsulfonylphenyl)-N'-(2-bromophcnyl)urca 
5 N-(2-hydroxy 3,4 dichlorophenyl )-N'-(4-phenylphcnyI)urca 

N-(2-hydroxv-3-naphthyI)-N'-(2-mcihoxyphenyl)urea 

N-(2-hydroxy-3-naphlhyl)-N , -(2-phenylphenyl)urca 

N-(2-Hydroxy-3-naphlhyl)-N'-(4-methoxyphenyl)urea 

N-(2-Hydroxy-3-naphthyl)-N , -(3-irinuoromeihylphenyl)urea 
10 N-(2-Hydroxy-3-naphthyl)-N'-(4-phenylphenyl)urea 

N-[2-(2-CarboxyphenyIsuironylamino)phenyl]-N'-(2-bmmuphcnyI)urca 

N-(2-Hydroxy-3-phenylphenyl)-N'-(2-meihoxyphenyl)urea 

N-(2-Hydroxy-3-phenylphenyI)-N'-(4-meihoxyphenyl)urea 

N-(2-Hydroxy-3-phenylphenyI)-N*-(3-irifIouromethylphenyl)urca 
15 N-(2-Hydroxy-3-phenylphenyI)-N'-(2-phenylphenyl)urea 

N-(2-Hydroxy-3-phenylphenyl)-N'-(4-phenylphenyl)urea 

N-f2-[(2,5-Dichlorothien3-yl)sulfonylamino)phenylj-N , -(2-bromophenyl)urca 

N-(2-Hydroxy,3,4-dichlorophenyl)-N'-(2,4 dimeihoxyphenyDurea 

N-(2-Hydroxy»3 f 4-dichlorophenyl)-N-(2<hloro-5-trifIoromethylphcnyI)urea 
20 N-(2-Hydroxy-3-naphthyl)-N -(2,4 dimethoxyphenyDurea 

N-(2-Hydroxy-3-naphthyl)-N , -(2-chloro-5-trinuoromethylphenyl)urca 

N-(2-Hydroxy-3 phcnylphcnyl)-N'-(2.4-dimcihoxyphcnynurca 

N-(2-Hydroxv-4-isopropylphcnyI)-N-(2,4-dimcthoxyphcnyl)urca 

N-(2-Hydroxy-3-phcnyIphenyl)-N'-(2-chIoro-5-trinuoromcihylphcnyl)Lirca 
25 N-(2-Hydroxy-5-niirophenyn-N'-(2.4-dimeihoxyphcnyl)urca 

N-(2-Hydroxy-5-nitrophenyl)-N , -(2-chloro-5-lrinutm)mLHhylphcnyl )urca 

N-(2-Hydri)xy-3-cyanophenyl)-N , -(4-mcthoxyphcnyl)urca 

N-(2-Hydroxy-3-cyanophcnyI)-N'-(4-phcnylphcnyl)urca 

N-(2-Hydroxy-3-cyanophenyl)-N'-(2.4 dimclhoxyphcnyl Jurca 
30 N^(2-Hydroxv-3-cyanophenyl)-N , -(2-chloro-5-trilluc>ronKnhylphcnyI)urca 

N-(2-Hydroxy- 5-phenylphcnyI)-N'-(2-methoxyphcnynurca 

N-(2-Hydroxy- 5-phcnylphcnyl)-N -(4-melhoxyphenyl)urca 

N-(2-Hydroxy- 5-phcny]phcny])-N , -<3-irinui)romcthy]phcnyl)urca 

N-(2-Hydroxv- 5-phcnyIphenyl)-N -(2-phcnylphcnyl)urca 
35 N-(2-Hydrv>xy-5-phenylphcnyl)-N'-(4-phcnylphcnyl)urea 

N-(2-Hydroxy-5-phcnylpheny!)-N , -(2.3-dichU)rophcnyl)urca 

N-(2-Hydroxy-5-phcnylphcnyl)-N , -(2.4-dimeihoxyphcnyl)urca 

N-(2-Hydroxy-5-phcnylphenyr)-N-(2-chIoro-5-u-inuoromeihylphcny 
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N-(2-Hydroxy-5-cihylsullonylphcnyI)-N^(4-mcthoxyphcnyI)urca 

N-<2-Hydroxy-5-eihylsul!onylphcnyl)-N'-(3-lrinuoromcLhylphcnyl)urca 

N-(2-Hydraxy-5-ethylsuironylphcnyl)-N , -(2-phcnylphcnyl)urca 

N-(2-Hydroxy-5-eihylsullonylpheny])-N'-(4-phenylphcnyl)urca 

N-(2-Hydroxy-5-eihylsull"onylphenyl)-N , -(2.4-dimcihoxyphenyl)urea 

N-(2-Hydroxy-5-cthylsull()nylphcny!)-N*-(2-chJor()-5.lrinuoromcihylphenyl)urea 
N-f2-Hydroxy-3.4-dichlorophcnyl |-N'-f 2,4 dimeihoxyphcnyl | urea 

N-[2-Hydroxy-3,4-dichlorophcnyI)-N , -[2-ehloro-5-trinuoromcthyIphenyl| urea 
N-{2-Hydroxy-3-naphihyl|-N , -|3-irinuoromethylphcnyl| urea 

Chemotaxis Assay ■ 

The in vitro inhibitory properties of these compounds were determined in the 
neutrophil chemotaxis assay as described in Current Protocols in Immunology, vol I. Suppl 
1. Unit 6.12.3.. whose disclosure is incorporated herein by reference in its entirety. 
Neutrophils where isolated from human blood as described in Current Protocols in 
Immunology Vol I. Suppl I Unit 7.23. 1, whose disclosure is incorporated herein by 
reference in its entirety. The chemoattractants IL-K. GRO-a. GRO-p\ GRO-yand NAP-2 
where placed in the bottom chamber of a 48 multiwell chamber (Neuro Probe. Cabin John, 
MD) at a concentration between 0.1 and 100 nM. The two chambers where separated by a 
5um polycarbonate filter. When compounds of this invention were tested, they where mixed 
with the cells (0.001 - 1 (KM) nM) just prior to the addition of the cells to the upper chamber. 
Incubation was allowed to proceed for between about 45 and 90 min at about 37<»C in a 
humidified incubator with 5<Z co 2 At the end of the incubation period, the polycarbonate 
membrane was removed and the top side washed, the membrane was then stained using the 
Dill Quick staining protocol (Baxter Products. McGaw Park. IL. USA). Cell which had 
cheniotaxcd to the chemokine were visually counted using a microscope. Generally, four 
fields where counted lor each sample, these number where averaged to give the average 
number of cells which had migrated. Each sample was tested in triplicate and each compound 
repeated at least four limes To certain cells (positive control cells) no compound was added, 
these cells represent the maximum chcmotactic response of the cells. In the case where a 
negative control (unstimulated) was desired, no chemokine was added to the bottom chamber. 
The difference between the positive control and the negative control represents the chcmotactic 
activity of the cells. 

Elasia.se Rel ease -Assay: 

The compounds of this invention where tested for their ability to prevent Elastase 
release from human neutrophils. Neutrophils where isolated from human blood as described in 
Current Protocols in immunology Vol I. Suppl 1 Unit 7.23. 1 PMNs O.XK x I0 6 cells 
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suspended in Ringer s Solution (NaCI 1 18. KCI 4.56, NaHC03 25. KH2P04 1.03. Glucose 
11.1, HEPES 5 mM, pH 7.4) where placed in each well of a 96 well plaie in a volume of 50 
ul. To ihis plate was added the test compound (O.(K)I - KKK) nM) in a volume of 50 ul, 
Cytochalasin B in a volume of 50 ul (2()ug/ml) and Ringers buffer in a volume of 50 ul. 

5 These cells where allowed to warm (37 °C, 5* C02, 95% RH) for 5 min before IL-8, 

GROa. GROfJ. GRO/or NAP-2 at a final concentration of 0,01 - KKK) nM was added. The 
reaction was allowed 10 proceed for 45 min before the 96 well plate was centrifuged (800 xg 5 
min) and 100 ul of the supernatant removed. This suppernatani was added to a second 96 well 
plate followed by an artificial elastase substrate (MeOSuc-Ala- Ala-Pro- Val-AMC. Nova 

10 Biochcm. La Jolla, CA) to a final concentration of 6 ug/ml dissolved in phosphate buffered 

saline. Immediately, the plate was placed in a fluorescent 96 well plate reader (Cytofluor 2350. 
Millipore. Bedford. MA) and data collected at 3 min intervals according to the method of 
Nakajima et al J. Biol Chem 254 4027 (1979). The amount of Elastase released from the 
PMNs was calculated by measuring the rate of MeOSuc-Ala-Ala-Pro-Val-AMC degradation. 

15 

The above description fully discloses the invention including preferred embodiments 
thereof. Modifications and improvements of the embodiments specifically disclosed herein arc 
within the scope of the following claims. Without further elaboration, ii is believed that one 
skilled in the arc can, using the preceding description, utilize the present invention to its fullest 
20 extent/ Therefore the Examples herein arc lo be construed as merely illustrative and noi a 

limitation of the scope of the present invention in any way. The embodiments of the invention 
in which an exclusive property or privilege is claimed arc defined as follows. 
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I A method of treating a chemokinc mediated disease state, wherein the chemokinc binds 
to an IL-8 a or (i receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula: 



wherein 

X is oxygen or sulfur; 

R is any functional moiety having an ionizable hydrogen and a pKa of 10 or less; 

R i is independently selected from hydrogen; halogen; nitro; cyano: halosubstitutcd C | - 1 o 
alkyl; Cmo alkyl; C2-10 alkenyl; Cmo alkoxy; halosubstituted C|. jo alkoxy; azide; 
S(0) t R4: hydroxy; hydroxy Cj^alkyl; aryl; aryl C1.4 alkyl; aryloxy: aryl C|-4 alkyloxy; 
heteroaryl; heteroarylalkyl; heterocyclic, heterocyclic Ci-4alkyl; hctcroaryl C|-4 alkyloxy; 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic. 10 alkenyl; NR4R5: C2- 10 
alkenyl C(0)NR4R 5 ; C(0)NR4Rs: C(O)NR4Ri0; S(0)3H; S(0)3Rg: Cmo alkyl 
C(0)R 1 1; C2-IO alkenyl C(0)R 1 \ ; C2- 1 0 alkenyl C(0)OR j 1 : CfO)R 1 1 ; C(0)OR ] 2 : 
OC(O) Ri 1 : NR4C(0)R 1 1 ; or two R | moieties together may form 0-(CH2)sO- or a 5 10 6 
membered unsaturated ring; 

1 is 0. or an integer having a value of I or 2; 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C|-4 alkyl. optionally 

substituted aryl, optionally substituted aryl C|.4alkyl. optionally substituted heteroaryl. 
optionally substituted heteroaryl Ci_4alkyl, heterocyclic, heterocyclic C 1.4 alkyl. or R4 
and R5 together with the nitrogen to which they are attached form a 5 in 7 member ring 
which may optionally comprise an additional hctcroaiom selected (mm O/N/S; 

Y is independently selected from hydrogen: halogen: naro: cyano; halosubstituted C\. 10 alkyl: 
C 1 . ] 0 alkyl: C2- 10 alkenyl; C ] . 10 alkoxy; halosubstituted C \ . 1 0 alkoxy: a/ide: S< ( ))(R4: 
hydroxy: hydroxyC|-4alkyl; aryl: aryl C[-4 alkyl: aryloxy: arylCi-4 alkyloxy: heieruarvl: 
heteroarylalkyl; hctcroarylCj-4 alkyloxy: heterocyclic. hetcrocyclicC|.4alkyl: an I C'2- 10 
alkenyl: heteroaryl C2- 10 alkenyl; hcierocyclicC2- H) alkenyl: NR4R5; C2 - in alkenyl 
C(0)NR4Rs: C(0)NR4R5; C(0)NR4R)(): S(0)3H: SrO)3Rs: C\ .\ {) alkyl C<0)R 1 1 : 
C2- 1 0 alkenyl C(0)R 1 1: C2-IO alkenyl C(0)OR 1 1 : C(0)R ] ] : C(0)OR 1 2: OCi () 1 R | 1 : 
NR4C(0)Ri 1 ; or two Y moieties together may form 0-(CH2>sO- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of 1 to 3: 
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m is an integer having a value of I lo 3; 
R8 is hydrogen or C | -4 alkyl: 
Rio is Ci-io alkyl C(0)2RR: 

R| I is hydrogen, Ci-4 alkyl, optionally substituted aryl. optionally substituted aryl C|-4alkyl, 
5 optionally substituted heteroaryl, optionally substituted heteroaryl C | -4alkyl, optionally 

substituted heterocyclic, or optionally substituted heterocyclic C|*4alkyl: 
R 12 is hydrogen, C|- 10 alkyl. optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaceutical^ acceptably salt thereof. 

i 

10 2. The method according to Claim I wherein the ionizable hydrogen has a pKa of 3 to 10. 

3. The method according to Claim 2 wherein R is hydroxy, carboxylic acid, thiol. -SR2 
-OR2, -NH-C(0)R a , -C(0)NR6R7. -NHS(0)2Rb. -S(0)2NHR C , NHC(X)NHRb. or 
letrazolyl; 

15 wherein R2 is a substituted aryl, heteroaryl, or heterocyclic moiety which ring has the 

functional moiety providing the ionizable hydrogen having a pKa of 10 or less: 

R6 and R7 are independently hydrogen or a C1-4 alkyl group, or R6 and R7 together 
with the nitrogen to which they are attached form a 5 to 7 member ring which ring may 
optionally contain an additional hetcroatom which hetcroaiom is selected from oxygen, nitrogen 

20 or sulfur; 

R a is an alkyl, aryl. aryl C \ -4alkyl, heteroaryl. heteroaryl C | -4alkyl, heterocyclic, or a ^ 
heterocyclic C]-4alkyl moiety, all of which may be optionally substituted; 

Rb is a NR6R7, alkyl. aryl. arylC | -4alkyL arylC2-4alkenyl. heteroaryl. 
hctcroarylC|-4alkyl, hetcroarylC2-4 alkcnyl. heterocyclic, heterocyclic C|-4alkyl. heterocyclic 
25 C2-4alkenyl moiety, camphor, all of which may be optionally substituted one 10 three times 
independently by halogen: nitro: halosubstitutcd C1-4 alkyl: Ci-4 alkyl; C1-4 alkoxy: 
NR9C{0)R a : C(0)NR6R7- StCmH. or C(0)OC|.4 alkyl: 

Ri) is hydrogen or a C | .4 alkyl; 

R c is alkyl, aryl. arylC |-4alkyl. arylC2-4a!kcnyL heteroaryl. hctcroarylC|-4alkyl. 
30 hcteroaryIC2-4alkenyl. heterocyclic, heterocyclic C | -4ulkyl. or a heterocyclic C2-4alkcnyl 

moiety, all of which may be optionally substituted one 10 three limes independently by halogen, 
nitro, halosubstiiuied C 1 .4 alkyl. C | .4 alkyl. C 1 .4 alkoxy. NRt)O0)R a . C(0)NR6R7. 
S(0)3H. or C(0)OC 1 -4 alkyl 

35 4. The method according to Claim 3 wherein the R2 is optionally substituted one to three 
times by halogen, nitro. halosubstitutcd C 1 - 10 alkyl. C] - 10 alkyl. Ci - 10 alkoxy. hydroxy. 
SH. -QO)NR6R7. -NH-C(0)R a . -NHS(0)Rb. S(0)NR6R7- CfOlORs. or a tctra/olyl ring. 
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5. The method according to Claim 3 wherein R is OH, -NHSfO)2Rb or C(0)OH. 

6. The method according to Claim I wherein R| is halogen, cyano, nitro, CF3, 
C(0)NR 4 R5, alkeny! C(0)NR4R5, C(O) R4R10. alkenyl C(0)ORi2, hetcroaryl, 
hetcroaryJalkyl . hcteroaryl alkeny], or S(0)NR4R5. 

7 The method according to Claim 1 wherein Y is halogen, Cm alkoxy, optionally 
substituted aryl, optionally substituted arylalkoxy. methylene dioxy, NR4R5. thioCMalkyl, 
thioaryl, halosubstitutcd alkoxy, optionally substituted CMalkyl, hydroxy alkyh 

8. The method according to Claim 1 wherein R is OH, SH, or NHS(0) s Rb and R 1 is 
substituted in the 3-position, the 4- position or di substituted in the 3,4- position by an electron 
withdrawing moiety. 

9. The compound according to Claims I or 8 wherein Y is mono-substituted in the T- 
position or 3 - position, or is disubstituted in the 2'- or 3'- position of a monocyclic ring. 

1 0 The compound according to Claims 1 , 8 or 9 wherein n amd m arc each equal to 1 or 
more. 

11. The method according to Claim 1 wherein R is a carboxylic acid, and R | is hydrogen, 
or R 1 is substituted in the 4-posilion. 

12. The method according to Claim 1 wherein the mammal is afllicicd with a chemokinc 
mediated disease selected from psoriasis, or atopic dermatitis, asthma, chronic obstructive 
pulmonary disease, adult respiratory distress syndrome, arthritis, inflammatory bowel disease, 
Crohn's disease, ulcerative colitis, septic shock, endotoxic shock, gram negative sepsis, toxic- 
shock syndrome, stroke, cardiac and renal rcperlusion injury, glomerulonephritis, or 
thrombosis, alzhcimers disease, graft vs. host reaction, or allograft rejections. 

13. The method according to Claim 1 wherein the compound, or a pharmaceutical!) 
accepatahle salt is: 

Nw2-Hydroxv-4-niir()phenyl)-N , -{2'mcihoxyphenyl)urca 

N-(2-Hydr(>xy-4-niirophenyl)-N , -(2-bromophenyl)urca 

N-(2-Hydroxy-4-nitropheny])-N , -(2-phcnylphcnyl)urca 

N-(2-Hydroxy-4-nitrophcny!)-N'-(2-mcthylthiophcnvl)urca 

N-(2-Hydroxy-4-n]irophcnyI)-N'-f2.3-dichiorophcnyl)urca 

N-(2-Hydroxy 4-niiro phenyl) N'-(2-ch)oro phenyl) urea 
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N-(2-Hydroxy-4-niirophcnyl)-N'-(2,3-meihyIcncdioxyphenyl)urca 

N-(2-Hydroxy-4-niirophcnyl)-N , -(2-mclhoxy-3-chlorophenyl)urca 

N~(2-hydroxy 4-nilro phenyl) N'-(2-phenyloxy phenyl) urea 

N-(3-Chloro-2-hydroxyphenyi)-N t -(bromophenyI)urea 

N-(2-Hydroxy-3-glycincmeihylesiercarbonylphenyl)-N'-(2-bromophcnyl)urea 

N-(3-Nitro-2-hydroxyphenyl)-N , -(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N , -(2-bromophenyl)urea 

N-(2-Hydroxy-3,4-dichlorophenyl)-N , -(2-bromophenyl)urea 

N-(3-Cyano-2-hydroxyphenyl)-N , -(2-bromophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N'-(2-niethoxyphenyi)urea 

N-(2-Hydroxy-4-cyanophenyl)-N , -(2-phenylphenyl)urea 

N-(2-Hydorxy-4-cyanophenyl-N , -(2,3-dichlorophenyl)urea 

N-(2-Hydroxy-4-cyanophenyl)-N , -(2-methylphenyl)urea 

N-(2-Hydroxy-3-cyano-4-methylphenyl)-N , -(2-bromophenyl)urea 

N-(4-Cyano-2-hydroxyphenyl)-N-(2-trifluoromethylphenyl)urea 

N-(3-Trifluoromethyl-2-hydroxyphenyl)-N-(2-bromophenyl)urea 

N-(3-Phenylaminocarbonyl-2-hydroxyphenyl)-N-(2-broraophenyl)urea 

N-(2-hydroxy 4-niiro phenyl) N'-(2-iodo phenyl) urea 

N-(2-hydroxy 4-niiro phenyl) N'(2-bromo phenyl) thiourea 

N-(2-phenylsulfonamido)-4-cyanophenyI-N , (2-bromo phenyl)urea 

(E)-N-I3-[(2-Aminocarbonyl)eihenyl]-2-hydroxyphenyl]-N , -(2-bromophenyl)urea 

N-(2-Hydroxv.3.4-dichIorophenyl)-N , -f2-mcthoxyphcnyl)urea 

N-(2-Hydroxy.3.4-dichlorophenyl)-N , -(2-phenylphenyl)urea 

N-(2-Hydroxy-3.4-dichlorophenyl)-N , -(2,3-dichlorophenyl)urea 

N-(2-Hydroxy-5-nurophenyl)-N , -(2.3-dichlorophenyl)urea; or 

N-(2-Hydroxy-3-cyanophenyl)-N'-(2.3 dichlorophcnyDurea. 

1 4. A compound of the formula: 




(ID 



E is opiionalh selected from 
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or 




the asierix * denoting 



point of attachment of the ring; wherein at least one E ring is present: 
or a pharmaceutical^, acceptably salt thereof. 



5 15. A pharmaceutical composition comprising a compound according to Claim 14 and a 
pharmaceutical^ acceptable carrier or diluent. 

16. A method of treating a chemokine mediated disease state, wherein the chemokine binds 
to an IL-8 a or (3 receptor in a mammal, which comprises administering to said mammal an 
10 effective amount of a compound of the formula according to Claim 14. 



17. A compound of the formula: 




wherein 
1 5 X is oxygen or sulfur: 

R is any functional moiety having an umizablc hydrogen and a pKa of 10 or less: 
R i is independently selected from hydrogen: halogen: nitro: cyano: halosubstituted Cj. ]o 
alkyl: Cmo alkyl: C2- 10 alkenyl: C|.]oalkoxy: halosubstituted Ci-ioalkoxy; azide: 
S(0)|R4-* hydroxy: hydroxyC|-4alkyl: aryl: aryl C|-4 alkyl: aryloxy: arylCi-4 alkyloxy. 
20 hcteroaryl: heicroarylalkyl: heterocyclic. hetcrocyclicC i -4alkyl: hctcroarylC | .4 alkyloxy: 

aryl C2- 10 alkenyl: heieroaryl C7- 10 alkenyl: heterocyclic^- 10 alkenyl: NR4R5: C2-10 
alkenyl C(0)NR4R5: C(0)NR4Rs: 00)NR4R U): S(0)3H: S(0)3Rs: C | - 10 alkyl 
C(0)R 1 ] : C2- 10 alkenyl C(0)R] j: C2-I0 alkenyl CfO)OR] | : C(0)Ri |:,C(OK)Ri2; 
OC(O) R| |': NR4C(0)R \\: or two R 1 moieties together may form 0-(CH2)sO- or a 5 i<> h 
25 mcmbcrcd unsaturated ring; 

1 is 0. or an integer having a value of 1 or 2: 
s is an integer having a value of I to 3: 

R4 and R5 arc independently hydrogen, optionally substituted C|-4 alkyl. optionally 

substituted aryl. optionally substituted aryl C|-4alkyl, optionally substituted hcteroaryl. 
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optionally substituted heteroary! C].4alkyl, heterocyclic. hetcrocyclicC | .4 alkyi. or R4 and 
R5 together with the nitrogen to which they are attached form a 5 to 7 member Tiny which 
may optionally comprise an additional heteroatom selected from O/N/S; 

Y is independently selected from hydrogen; halogen; nitro: cyano: haJosubstituied C|. 10 alkyl: 
5 C 1 . 1 0 alkyl; C2- 1 0 alkenyl; C 1 . 1 () alkoxy; halosubstituted C 1 . 1 0 alkoxy : azidc: S(0)tR4i 

hydroxy; hydroxy Ci-4alkyl; aryl; aryl C|-4 alkyl; aryloxy; arylC|-4 alkyloxy; hctcroaryl: 
heteroary lalkyl; heteroarylC 1 -.4 alkyloxy; heterocyclic, hetcrocyclicC i-4alkyl: aryl C2-I0 
alkenyl; heteroaryl C2-10 alkenyl; heterocyclicC2-]0 alkenyl: NR4R5: C2- 10 alkenyl 
C(0)NR4R5; C(0)NR4R5: C(0)NR4R 1(): S(0)3H: S(0)3Rg: C | - 1 0 alkyl C(0)R 1 1 : 
10 C2- 10 alkenyl QO)R 1 1 ; C2- 10 alkenyl C(0)OR | j : C(0)R 1 ] : QO)OR 12: OC(O) R 1 1 : 

NR4G(0)R 1 1 ; or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 mcmbcred 
unsaturated ring; 

n is an integer having a value of I to 3; 

m is an integer having a value of 1 to 3: 
15 R8 is hydrogen or C | .4 alkyl; 

RlOisC|-ioalkylC(0)2R8; 

Rl 1 is hydrogen, C 1-4 alkyl, optionally substituted aryl, optionally substituted aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroarylC]-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclicCi-4alkyl; 
20 R 12 is hydrogen, C l- 10 alkyl, optionally substituted aryl or optionally substituted arylalkyl: 

or a pharmaceutical^ acceptable salt thereof. 

18. A pharmaceutical composition comprising a compound according 10 Claim 17 and a 
pharmaceutical^ acceptable carrier or diluent. 

25 

19. A method of treating a chemokinc mediated disease state, wherein the chemokinc binds 
to an IL-8 a or |3 receptor in a mammal, which comprises administering to said mammal an 
effective amount of a compound of the formula according u> Claim 17. 

30 20. A compound of the formula: 



NHS(0) 2 R b 




wherein 

X is oxygen or sulfur; 
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R a is an alkyl, aryl, arylC j^alkyh hctcroaryl. hetcroaryiC i -4alkyl. heterocyclic, or a 
heterocyclic C]-4alkyl moiety, all of which may he optionally suhstituted: 

Rb is a NR6R7, alkyl, aryl, arylC |-4alkyl, arylC2-4alkcnyl, heteroaryl. hetcroaryiC |-4alkyl. 
hetcroarylC2-4 alkenyl, heterocyclic, or heterocyclic C|-4alkyl. or a heterocyclic 
C2-4alkenyl moiety, camphor, all of which may be optionally substituted one to three times 
independently by halogen: nitro; halosubstituted C1.4 alkyl: C| -4 alkyl: Ci -4 alkoxy: 
NR9C(0)R a ; C(0)NR6R7- S(0)3H. or QO)OC [.4 alkyl; 

R6 and R7 are independently hydrogen or a C j-4 alkyl group, or R6 and R7 together with the 
nitrogen to which they are attached form a 5 10 7 member ring which ring may optionally 
contain an additional heteroatom which heteroatom is selected from oxygen, nitrogen or 
sulfur, ( which ring may be optionally substitued; 

R9 is hydrogen or a Cj-4 alkyl; 

R i is independently selected from hydrogen; halogen; nitro; cyano; halosubstituted Cj. 10 
alkyl: C|-io alkyl; C2-I0 alkenyl: Ci - 10 alkoxy: halosubstituted Cj. 10 alkoxy: azide: 
S(0) t R4: hydroxy; hydroxyCi-4alkyl; aryl; ary! Cj-4 alkyl: aryloxy: arylCi.4 alkyloxy; 
heteroaryl; heteroarylalkyl; heterocyclic, heterocyclicCi-4alkyl: heteroary 1C | -4 alkyloxy; 
aryl C2- 10 alkenyl; heteroaryl C2- 10 alkenyl; heterocyclic. 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R5; QO)NR4R5; C(0)NR4Rl(): S(6)3H: S(0)3Ra: C|-to alkyl 
C(0)R 1 1; C2-IO alkenyl C(0)R 1 1: C2-I0 alkenyl C(0)OR 1 1 : C(0)R 1 1 : C(0)OR 12: 
OC(O) R 1 1 ; NR4C(0)R 1 1 ; or two R 1 moieties together may form 0-(CH2) s O- or a 5 to 6 
membcrcd unsaturated ring; 

t is 0. or an integer having a value of I or 2; 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl. optionally 

substituted aryl. optionally substituted aryl C|-4alkyl. optionally substituted hcicroaryi. 
optionally substituted heteroaryl C|.4alkyl. heterocyclic, heterocyclic | -4 alkyl. or R4 and 
R5 together with the nitrogen to which they arc attached form a 5 to 7 member ring which 
may optionally comprise an additional heteroatom selected from O/N/S: 

Y is independently selected from hydrogen: halogen: nitro: cyano: halosubstiiuicd C i - 10 alkyl: 
C 1 . 1 0 alkyl: C2- 1 0 alkenyl; C | . 10 alkoxy: halosubstituted C 1 . 1 0 alkoxy: azide : SCO MR4: 
hydroxy; hydroxyCi-4a!kyI: aryl; aryl C|-4 alkyl: aryloxy: arylC|-4 alkyloxy: hcicroaryi: 
heteroarylalkyl: hetcroaryiC 1 .4 alkyloxy; heterocyclic, heterocyclic j-4alkyl: ary! C2-H) 
alkenyl: heteroaryl C2- 10 alkenyl: heterocyclic ("2- 1 0 alkenyl. NR4R5: C2- 10 alkenyl 
C(0)NR4R5: C(0)NR4R.S: C(0)NR 4 R | 0 : S(0)3H: SfOnR*: C | . ] 0 alkyl CfO)R | | : 
C2- 10 alkenyl C(0)R 1 1 : C2- 1 0 alkenyl C(0)OR 1 1 : C(0)R 1 | : C(0)OR 12: OC(O) R | | : 
NR4CfO)R 1 1 ; or two Y moieties together may form C)-(CH2)sO- or a 5 to 6 membered 
unsaturated ring: 

n is an integer having a value of 1 to 3: 
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m is an integer having a value of I 10 3; 
R8 is hydrogen or C 1.4 alkyl; 
RloisCi-malkyl C(0)2R«: 

R 1 1 is hydrogen, C|-4 alkyl, optionally substituted aryl, optionally substituted aryl Ci-4alkyl. 
5 optionally substituted hctcroaryl, optionally substituted hetcroaryl C | -4alkyl, optionally 

substituted heterocyclic, or optionally substituted heterocyclic Ci_4alkyl; 
Rl2 is hydrogen, C i-io alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
or a pharmaceutical^ acceptably salt thereof. 

10 21. The compound according to Claim 20 wherein R 1 is substituted in the 3-position, the 
4- position or di substituted in the 3,4- position by an electron withdrawing moiety. 

22. The compound according to Claim 20 or 2 1 wherein Y is mono-substituted in the 2'- 
position or 3'- position, or is disubstituted in the 2'- or 3'- position of a monocyclic ring. 

15 

23. The compound according to Claim 20 or 2 1 wherein n amd m are each equal to 1 or 
more. 

24. The compound according to Claim 20 which is 

20 N-(4-Nitro 2-(phenylsulfonylamino)phenyl)-N'-phcnyl urea 

N-l(2-Phenylsulfamido) 4-cyanophenyl]- N'-(2-bromo phenyl) urea 

N-(2-(Amino sulfonamido phenyl) phenyl) N'-(2-bromo phenyl) urea 

N-(2-(Amino sullonyl styryl) phenyl) N , -(2-bromo phenyl) urea 

2-| (3.4 Di-meihoxyphcnylsullonyl)amino| phenyl) N'-(2-bromo phenyl) urea 
25 N-(2-[(4-AcetamidophcnylsullonyI)amino| phenyl) N'-(2-bromo phenyl) urea 

N-(2-( Amino sullonyl (2-thiophcnc) phenyl) N'-(2-bromo phenyl) urea 

N-(2-< Amino sullonyl (3-tolyl) phenyl) N'-(2-hromo phenyl) urea t 

N-(2-( Amino sullonyl (8-quinolinyl)) phenyl) N'-(2-bromo phenyl) urea 

N-(2-( Amino sullonyl benzyl) phenyl) N'-(2-bromi> phenyl) urea 
30 N-|2-[||2-(TrifluoronYCthyl)phcnyl]sulfo^ 

N-(2-Bromophcnyl)-N , -|2-dimcthylaminosulfonylamino|phcnyl|urca 

N-|2-(Phcnclhylsullonylaniino)phcnyl]-N , -(2-bromophenyI)urea 

NH2H(2-Acctamido-4-mcthvhhiazol-5-yl)su^ 

NM2-|{23-DichIorothicno-yn 
35 N-|2-|(3.5-Bistrilluon)mcthyJphcnyJ)sull"onylamino|phenyll-N , -(2 

N-12-[(2-Ben/^l)sullonylamim>^^ 

N-I2-[2-f3-Nitrophcnyl)suironylamino]phenyl|-N'-(2-bromophcnyr)urca 
N-[2-|2-(4-Phcnoxyphcnyl)sulfonylamino|phcny]|-N -(2--bromophenyl) urea 
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N-|[2-(IS)-l()-Camphor.sullonylamino|phcnyl|-N*-(2-bromophcnyI)urca 
N-| 1 2-( I R )- 1 0-Camphorsulfonylamino|phenyl |-N-(2-bromophcnyl)urca 

N-|2-I2-(2-Nitro-(4-trinuoromeihyl)phcnyl)sulfonylaminoJphenyl-N-(2-brom()pheny])urca 
N-|2-(2-Amino-(4-trifluoromethyI) phenyl) sulfonylamino] phenyl]- N-(2- 

bromophenyDurea : or 
N-[2-(aminosulfony] phenyl) 3-amino phenyl) N , -(2-bromo phenyl) urea. 

27 A pharmaceutical composition comprising a compound according in any of Claims 22 
to 27 and a pharmaccutically acceptable carrier or diluent. 



2X. A compound of the formula: 




wherein 

X is oxygen or sulfur; 
X | is oxygen or sulfur; 

R i is independently selected from hydrogen; halogen: nitro; cyano: halosubstituted Cj-io 
alkyhCj-ioalkyl: C2-|() alkenyl: Cj-ioalkoxy: halosubstituted Cj-ioalkoxy: azidc: 
S(0) ( R4: hydroxy; hydroxyCi-4alkyl: aryl: aryl Ci-4 alkyl: aryloxy; aryl Ci-4 alkyloxy. 
hctcroaryl: heieroarylalkyl: heterocyclic. hctcrocyclicCi-4alkyI: hctcroaryIC|-4 alkyloxy: 
aryl C2-10 alkenyl: hctcroaryl C2-H) alkenyl: heterocyclic C2- 10 alkenyl: NR4R5: C2- 10 
alkenyl C(0)NR4R.s: C(0)NR4R5: C(0)NR4RK): S(0)?H: S(0)3Rx: Cj-io alkyl 
C(0)R 1 1 : C2- 10 alkenyl C(0)R ] | : C2- 10 alkenyl C(0)OR 1 1 : QO)R 1 1 : C(0)OR 12: 
OC(O) R 1 1 : NR4GfO)R 1 1 : or two R | moieties together may form 0-(CH2)sO- or a 5 10 ft 
mcmbcrcd unsaturated ring: 

1 is 0. or an integer having a value of 1 or 2: 

s is an integer having a value of 1 to 3: 

R4 and R5 are independently hydrogen, optionally substituted C 1.4 alkyl. optionally 

substituted aryl. optionally substituted aryl Ci-4alkyl. optionally substituted hctcroaryl. 
optionally substituted hcicroaryj C1.4 alkyl. heterocyclic, heterocyclic C1-4 alkyl. or R4 
and Rs together with the nitrogen to which they arc attached form a 5 to 7 member ring 
which may optionally comprise an additional hctcroaiom selected from O/N/S: 

Y is independently selected from halogen: nitro: cyano: halosubstituted C|. 10 alkyl: C|.|0 
alkyl: C'2- 10 alkenyl: Ci- 10 alkoxy: halosubstituted Cj. 10 alkoxy: azide: S(0) t R4: 
hydroxy: hydroxy C|-4alkyl: ar>-l: aryl C 1.4 alkyl: aryloxy: arylC|-4 alkyloxy: hcteroan'l: 
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heieroarylalkyl: heieroarylC \ .4 alkyloxy: heterocyclic, heterocyclic Ci-4alkyl: aryl C2- 10 
alkenyl; hcicroaryl C2-10 alkenyl; heterocyclic C2-K) alkenyl: NR4R5: C2-I0 alkenyl 
C(0)NR4R5; C(0)NR4R5; C(0)NR4R KK S(0)3H; S(0)3R8: C 1 - 1 0 alkyl C(0)R 1 1 : 
C2- 1 0 alkenyl C(0)R 1 1 ; C2- 1 0 alkenyl C(0)OR 1 1 ; C(0)R 1 1 : QO)OR 1 2: OC(O) R 1 1 : 
5 NR4C(0)R n : or two Y moieties together may form 0-(CH2)sO- or a 5 to 6 membercd 

unsaturated ring; 
n is an integer having a value of 1 to 2; 
m is an integer having a value of 1 to 3; 
Rr is hydrogen or C 1 .4 alkyl; 
10 Rio is C i- 10 alkyl C(0)2R8; 

Rl 1 is hydrogen, C 1-4 alkyl optionally substituted aryl, optionally substituted aryl C|-4alkyl. 
optionally substituted heteroaryl, optionally substituted heteroaryl C]-4alkyl, optionally 
substituted heterocyclic, or optionally substituted heterocyclic Ci-4alkyl; 
Rl2 is hydrogen, Cj-io alkyl, optionally substituted aryl or optionally substituted arylalkyl: 
1 5 provided that: 

when n =1 than Y is substituted in the 2 - or 3'- position; 
when n =2 than Y is di-substituted in the 2 - 3'- position; 
furtherprovided that 

when X| is S, m=l, Rl is 4-ethyl, and n=l than Y is not 2-mcthoxy: 

20 or a pharmaceutically acceptably salt thereof. 

27. The compound according to Claim 26 wherein R 1 is substituted in the 3-position. the 
4- position or di-substituted in the 3.4- position by an electron withdrawing moiety. 

25 28. The compound according 10 Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
position or 3'- position, or is disubstituicd in the 2' or 3" position of a monocyclic ring 

29. The compound according to Claim 26 or 27 wherein n amd m arc each equal 10 I or 
more. 

30 

30. A pharmaceutical composition comprising a compound according 10 any of Claims 2f» 
to 29 and a pharmaceutically acceptable carrier or diluent. 



31. A process for producing a cyano phenol derivative of the formula: 
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OH 




wherein R | is as defined for Formula (I) above, which method comprises 



a) reacting a compound of the formula: 

OH 




wherein X is halogen 
with copper (I) cyanide, dimethylformamide, triethyiamine and a catalytic amount oi 
dimethylamino pyridine. 



32. The process according to Claim 31 wherein the temperature is about 60 to about 80 C. 
and X is bromine. 



WO 96/25157 PCIYUS96/02260 

AMENDED CLAIMS 

[received by the International Bureau on 16 July 1996 (16.07.96); 

original claims 1-32 replaced by amended claims 1-32 (3 pages)] 

N-(2-Bromophenyl)-N , -[2-dimethylaminosulfonylamino]phenyl]urca 

N-[2-(Phenethylsulfonylamino)phenyI]-N-(2-bromophenyl)urea 

N-[2-[(2-Acetamido^-methylthia^ 

N-[2-[(2 t 3-Dichlorothien-5-yl)]sulfonylamino]phenyl]-N-(2-bromophenyl)urea 
5 N-[2-[(3,5-Bistrifluoromethylphenyi)sulfonylam^ 

N-[2-[(2-Benzyl)sulfonylamino]-(5-Uifluoromeihyl)phenyl]-NX2-bromophenyl)urea 
N-[2-[2-(3-Nitrophenyl)sulfonylamino]phenyl]-N , -(2-bromophenyl)urea 
N-[2-[2-(4-Phenoxyphenyl)sulfonylamino]phenyl]-N , -(2-bromophenyl) urea 
N-[[2-(lS)-10-Caraphorsulfonylaniino]phenyI]-N-(2-bromophenyl)urea 
1 0 N-[[2-( 1 R)- 10-Camphorsulfonylamino]phenyl]-N -(2-bromophenyl)urea 
N-[2-[2-(2-Nitro-(4-trifluoromethyl)pheny 

N-[2-(2-Araino-(4-trifluoromeihyI) phenyl) sulfonylamino] phenyl]- N'-(2- 

bromophenyl)urea ; or 
N-[2-(aminosuIfonyI phenyl) 3-amino phenyl] N'-(2-bromo phenyl) urea. 



15 



20 



25. A pharmaceutical composition comprising a compound according to any of Claims 
20 to 24 and a pharmaceutical^ acceptable carrier or diluent. 

26. A compound of the formula: 



(Ic) 
wherein 

X is oxygen or sulfur; 
X i is oxygen or sulfur; 

25 R i is independently selected from hydrogen; halogen; nitro; cyano; halosubstituted C l - 10 
alkyl; Ci-10 alkyl; C2-10 alkenyl; Ci-10 alkoxy; halosubstituted C l- 10 alkoxy; azide; 
S(0)tR4; hydroxy; hydroxyCi-4a!kyl; aryl; aryl Ci-4 alkyl; aryloxy; aryl Ci-4 
alkyloxy; heteroaryl; heteroarylalkyl; heterocyclic, heterocyclicCi-4alkyl; 
heteroarylCi-4 alkyloxy; aryl C2-10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic 

30 C2-10 alkenyl; NR4R5; C2-10 alkenyl C(0)NR4R5; C(0)NR4R5; C(0)NR4R 10; 

S(0)3H; S(0)3R8; Cl- 10 alkyl C(0)Ri 1; C2-10 alkenyl C(0)Ri 1; C2- 10 alkenyl 
C(0)ORi 1; C(0)Rn; C(0)ORi2; OC(O) Rn; NR4C(0)Rn; or two R) moieties 
together may form 0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
t is 0 t or an integer having a value of 1 or 2; 

35 s is an integer having a value of 1 to 3; 
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R4 and R5 are independently hydrogen, optionally substituted Ci -4 alkyl, optionally 

substituted aryl, optionally substituted aryl Ci-4alkyl, optionally substituted heteroaryl, 

optionally substituted heteroaryl C] -4 alky], heterocyclic, heterocyclic Cj-4 alkyl, or 

R4 and R5 together with the nitrogen to which they are attached form a 5 to 7 member 
5 ring which may optionally comprise an additional heteroatom selected from O/N/S; 

Y is independently selected from halogen; nitro; cyano; halosubstituted Ci-io alkyl; Ci-io 

alkyl; C2-IO alkenyl; Ci-io alkoxy; halosubstituted Ci- 10 alkoxy; azide; S(0)tR4; 

hydroxy; hydroxy Ci-4alkyl; aryl; aryl Q.4 alkyl; aryloxy; arylCi.4 alkyloxy; 

heteroaryl; heteroarylalkyl; heteroarylC]-4 alkyloxy; heterocyclic, heterocyclic Ci- 
10 4alkyl; aryl C2- 10 alkenyl; heteroaryl C2-10 alkenyl; heterocyclic C2- 10 alkenyl; 

NR4R5; C2-IO alkenyl C(0)NR4R5; C(0)NR4Rs; C(O)NR 4 Ri0; S(0)3H; S(0)3R8; 

Ci-10 alkyl C(0)Ri 1; C2.10 alkenyl C(0)Ri 1; C2-10 alkenyl C(0)ORi 1; C(0)R] 1 ; 

C(0)ORi2; OC(O) Ri 1; NR4C(0)Rn; or two Y moieties together may form 

0-(CH2)sO- or a 5 to 6 membered unsaturated ring; 
15 n is an integer having a value of I to 2; 
m is an integer having a value of 1 to 3; 
R8 is hydrogen or C 1 .4 alkyl; 

RlO is Ci-io alkyl C(0)2R8; 

R 1 1 is hydrogen, C1-4 alkyl, optionally substituted aryl, optionally substituted aryl 
20 C 1 -4alkyl, optionally substituted heteroaryl, optionally substituted heteroaryl C i- 

4alkyl, optionally substituted heterocyclic, or optionally substituted heterocyclic Cj- 
4alkyl; 

Rl2 is hydrogen, Ci-io alkyl, optionally substituted aryl or optionally substituted arylalkyl; 
provided that: 

25 when n =1 than Y is substituted in the 2 - or 3'- position; 

when n -2 than Y is di-substituted in the 2*- 3- position; 
further provided that 

when X 1 is S, m=l, Ri is 4-ethyl, and n=l than Y is not 2-methoxy; 

or a pharmaceutical^ acceptably salt thereof. 

30 

27. The compound according to Claim 26 wherein Ri is substituted in the 3-position, 
the 4- position or di-substituted in the 3,4- position by an electron withdrawing moiety. 

28. The compound according to Claim 26 or 27 wherein Y is mono-substituted in the 2 - 
35 position or 3 - position, or is disubstituted in the 2' or 3' position of a monocyclic ring. 

The compound according to Claim 26 or 27 wherein n amd m are each equal to 1 or 
AMENDED SHEET (ARTICLE 19) 



29. 
more. 
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30. A pharmaceutical composition comprising a compound according to any of Claims 
26 to 29 and a pharmaceutical^ acceptable carrier or diluent. 

31. A process for producing a cyano phenol derivative of the formula: 





wherein Ri is as defined for Formula (I) above, which method comprises 
a) reacting a compound of the formula- 

OH 



' wherein X is halogen 

10 with copper (I) cyanide, dimethylformamide, triethylamine and a catalytic amount of 
dimethylamino pyridine. 

32. The process according to Claim 3 1 wherein the temperature is about 60 to about 
80 C, and X is bromine. 
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